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(54) HYDROGEN STORAGE ALLOY AND SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the problem that hydrogen is hard to be released because of too high 
stability between an Mg-rare earth hydrogen storage alloy and hydrogen and to obtain a hydrogen storage alloy 
capable of easily realizing a hydrogen storage occluding electrode having a large discharging capacity by 
incorporating it with an alloy ingot having a specified compsn. or the pulverized material thereof. 
SOLUTION: This invention contains an alloy ingot or the pulverized material thereof having a compsn. 
expressed by the formula of Mg1-a-bRlaMlbNiz and is obtd. by a casting method or a sintering method in such a 
manner that a hydrogen storage alloy raw material is heated to melt, is cast and is thereafter subjected to heat i 
treatment, where Rl denotes one or more elements selected from rare earth elements including Y. Ml denotes 
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one or more elements selected frorr^fc elements having electronegativity hia||»|than that of Mg (where the 
elements in Rl, Cr, Mn. Fe, Co, Cu. ^m\d Ni are excluded), and l<a<0.8, 0<bJWl-a-b>0 and 3<z<3.8 are 
satisfied. 
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(Me,..., R 1. MU ) N i . ••• ( 1 ) 

< <!: fe 1 rxoytm. MUmgJ:*) feSMltttScDAlr 
<C7E^ (fc/^L, B5iiBRl©7C*. Cr. Mn. Fe. 

Co, cu, znRc^m imo *^ibmiimzd>fj:< 

0. 8. 0<b^0. 9, l-a-b>0. 3^z^ 

3. sit/rJM^sns. 

Mg,..., R 1. MU (N i,.. M2, ) 

<ifclo©7C^. M2ttCr. Mn. Fe. Co. C 
mRUZ n < i 1 1 -:>©7c«. M 1 « 

Otc*. BiitSM2©7c^RC>'N i *^<) *.6ji{fiiS 20 

0. l^aSO. 8. 0<b^0. 9. l-a-b> 
0, 0<x^0. 9. 3^z^3. 8tUXm&$tl 
i. 

[^*S4] tffiaMltt. AK Ta. V. Nb. G 
a. In, Ge, Pb. Mo, Sn, Si, Re, A 
s. B, C, P. I r, Rh. Ru. Os, P t, A 
u , S e tftlbmatli'Mj: <ti>l SOtc^-C* 

i>cti^mttin^ I ttcU3{.^rtiifi i mzm 

Ms,..., R 1. T U (Nil. 



(2) «Fra¥l 1 -3 2 3 46 9 
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Mg,.. R 1. (N ia.. M2. ) . ••• (2) 

tctcL. Ri«, Y*^ftj«^±a7ag*>6«tfnsii>JEt 

<ifcl-:)©7C^. M2«Cr. Mn. Fe, Co, C 
uSO'Z n ii^lbMiiti^'Prj: < <b 1 -poDtc^, a , x 
Sc;z«**i-e*iO. l^agO. 8, 0<xgO. 
9, 3^z^3. 8tLXm.^tli. 

-^Tie-jiss (3) -casnsffleS^wrsa^-Y^:! 



<ifcia©7C*, TlttCa, Ti, ZrSiy:Hf*> 
e>ji«nSii>J5:<<»:fel«07c^. M3ttCo. Mn. 
Fe. Al, Ga, Zn. Sn, Cu, S i&{:;B*>P) 
m,tti6'ptj:<^ ttimOyi^Vlb*), a, b, xSc; 
zttf-ti-etlO. e5^a<0. 8, 0<b^0. 3, ★ 
Mg. R 1... (N i,.,., 

<ifcl«07c3R, M4ttMn, Fe, V, Cr, N 

b, Al. Ga, Zn. Sn. Cu. Si. PRZfBifi 
6aKn4^«C<<iifclSCD7E^-C*»), a, X, yS 
tfzititi^tiO. 2^ag0. 35. 0<x^0. 
5, O^y^O. 2, 3^z^3. 8 tLXmm^h ^ 

Mg. R T2k (N i 

tcfdb. Rl»Y5:Stf#±«7C»>^eStfniii>%< 
ifciaojc^, T2«Ca. TiSCfZrfr^Stfn 
■5ib!5:< ife l®(Z)7c^, M4ttMn, Fe, V, C 
r. Nb, Al, Ga, Zn. Sn. Cu. Si, PR 

^Bifibmiim'jftj:<ti>im(D7bmv$>>). a. so 
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Mst-. R 1. (N i M3. ) . (4) 
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<ti>im<Dji.m. M3«Co. Mn, Fe. Al. G 
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★ 0. 6 5< (a + b) go. 8, 
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b. X. yjRVzit^n^tlO. 2gag0. 35, 0 
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2^3. 8tbrmM$tii>. 
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Mg. (Lat., RU ) t-. N i, (8) 

c^z^-en-etio. 2^a^o, 35. 0. oi^boK 
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ftJMn, Fe. Al. Ga. Zn. Sn, Cu. SiS 
CKB3&i6Stfn4i3>&<<i:fcia(3D7C^r*0. a. 
b. X. ySCJfzW-en-etx. 0<a^0. 5. 0^b*30 
Mg, R T U (N i 

tcfcb. Rl«, YJ&$tf#±a7C^;&>6S«ti-Sd>3i 
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Fe. Al. Ga. Zn. Sn. Cu. Si. B. N 
b. W. Mo, V. Cr. Ta. PSiyfS*6ji«*lS 
i:i>^fe< <^:^> IgcDTC^-C^O. a. b. xRZfzlt^tl 
^tiO, 2^a^0. 35. O^b^O. 3. 0<x^ 
0. 6. 3^z^3. 8tbXm^Sti6o 

1 6 ] i[iB^ta*<DSi5^«. 1 0 0 n m^itAO 
Mg. Rli.,_, TU (N i, 

<ifeiacD5t:^. THJCa. Ti. ZrRiy^Hf;^^ 
6StfnSd>^C< ife ia<D7cS. M6ttCo. Mn. 
Fe. Al. Ga. Zn. Sn, Cu. Si. B. N 
b. W. Mo. V. Cr. Ta. PR^S^^hMUtii 
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"etiO. 2^a^0. 35. O^b^O. 3. 0<x^ 

0, 6. 3gzg3. stbxim^n^. 
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*0. 5. 3^z^3, StbXm^ihi. 
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(N i... M3. ) . (9) 
mctcb. R2«. Y4^tf#±S7n^;&i6i§tfn^2S 
a±(D7tmVi>^. iflER2OCe#*ft«2 0*a% 
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^&<<b4>ia<D7C^T'&«3. M3ttMn. Fe, C 
o, Al, Ga, Zn, Sn, Cu, SiRZfBii^hm 
{iti6:i>rx<ti>im<D7vmr^$>^. a. b. xRZ^z 
itt^tl^n. 0<a^0. 5. O^b^O. 3. O^x 
^0. 9. 3^z<4*^-ro 

13] sfrtBR 2 mmri^±m7im(o ^ i& 

Uir){tL8iV^^. iflER2(^La^Wfi(J7 0fifi 

[fS*]S 1 4 ] Tle-«9;^ (11) -C^snSffl^* 

..,M5.Co,). (11) 
★ ^0. 3. O^x^O. 9. 0<y^0. 4. x + y^ 

0. 9, 3^z<4^9rs-r, 

[11*5 1 5 ] Tie-«t^ { 1 2 ) -c^s n^mSii: 

(1 2) (C*}W^aaofz*iz=-6 

xa + S (sa, 5-0. 2^5^5 + 0. 2V^i>) 

"0 0 nm^fc»3 2 0:$:OT-C*S^«StfC i4#S![ 

. M6. ) . (12) 
A/cO 1 0*«T-C*SC<!:«:#mi-rS«*«l 5IHIS 

C»*5 1 7 ] Tia-HKiC (13) r^$nSiffifiR4 
WL.> ifieHese ( 1 3) (cteW5aRi>*z*Jz = -6 
xa + * (5B> 5-0. 2^(5^5 + 0. 2V$}i>) 
ijiS-r StH*iffli 0. *ioMi»cffi*i 1 0 0 n m^tc 

*) 2 o*j«Tr***gms:7 o^%=£-iffi^r^wr 

-X M6. ) . (13) 

Cft«3S 1 9 ] ruHm (14) -CSS nsfflfiK* 
WL. irta-iKSC (14) icist,ii&Raztiz = -6 

xa + <y 5-0. 2^5^5 + 0. 2V$>i) 

*^ Si^H^tBds 2 0 §S%«Tr . M g C u , 



C4) 



1 1 -32341 



Mg. R T U (N i. 

fcfib. RHJ. Y4lftf!f&±a7C^3!h6StfnS4>fe 
<ifcia©7C3g. THJCa. Ti. ZrSy^Hf*> 
P)3itfnifl>^C < i 1 a©7t*. M 8 BC 0 . Mn . 
Fe, Al. Ga> Zn, Sn. Cu. S i , B. N 
b. W, Mo. V. Cr. Ta. PRXJ^StfthMkmi 
fi>?C< t«5 ia©7c;^-C*0. a, b, xRO'zB^ti 
•eno. 2ga^0. 35. O^bgO. 3. 0<x^ 

0. 6, 3^z^3. ^ tbXm&ttX^. 
mmi20] Wi2Rl«Ce^gtj2afe<±©*±*lO 

Rl...-» Mg. T2. (Ni,. 

*ii'PU<.th\m<Oym. T2«Ca. Ti. Zrifi 
^mtinfc'PU<th\r><D7m. MTttCo. Mn. 
Fe. V. Cr. Nb. AI. Ga. Zn. Sn, C 
u. Si. P. B*>?)»in4ii>Sc<<tfel0CD7aRT 
a. b, X. zK-e*l-e*lO<a^O. 6. 0^ 
b^O. 5. OSx^O. 9. 2. 5Sz<4. SitJK 

R4,...k Mg. M8. (Ni,- 
Ittih. R 4 « -f h y A?:#tj*±S7c^*j J:DtC 20 

tiSll^a©;Act«r7C* (fc/cL. R4. Ni. M9* 
K^O . M9BC0. Mn. Fe. V. Cr, Nb. A 

1. Ga. Zn. Sn. Gu. Si. P. E1j>hm,ttl 
•5^^c< ifcl-3©7cmr4>0. a. b. x. z«*n 
f'hO<a^O. 6. O^b^O. 5. O^x^O. 
9. 2. 5^z<4. b^nct. 

[11^2 3} AjB,f-:7'42;I/iAB,f-7'-fe;l/i© 

aJi^jg*^^?^? ({ML-. A»2 5*C(C*Jl:f.5*^l* 
;l'K:Str «4«{t«)©^«lA H ( k J /m 0 1 ) *J 2 30 

0 k J /m o I i f) /JN 3 U 1 afflt<±©7E^. B {iloia 
^JiAH (kJ/mo i ) *12 0 k J/mo 1W±© 

ifflaet±©7c3R%^r) . *io«fiaAB,i^:/-b;M» 

K:S*f SIJIBA, B,1»-:/H2;Wa©itXAiO . 5 <X< 1 

tlf«JI2 4] 8JIBA.B,-9-:/-feMj:La ve s«|Ji 
=£Wt. irfSAB,-!f:7'-fe;b«CaCu,S!-C*5Ci=£ 
^i-r4s»«S2 3ta*8©*^!Ril^. 

[Il»*)!i2 5] SJffiai-^ HziHi. n [L'CLC 40 
C] ({IL. LWA,B4l^7'-fe;l'. CttAB.I^::^* 

%^it<!:-r 411^2 3 JJcl^L/ 2 41^1*41*1 1 JBifiK© 

Cif5R3I2 6 ] friaA«Y€rSt?#±S5t?^^?.iitf 
4aS^!&< lr3©7c*RC;Mg€r$.J?>. iflBBBN 

1 ?r^tJC<k?:#Sii-r.5IS*fl2 3-2 5tif n*. 1 

te«s©*«pRS5^4^wts*e%«i/cc t ^^m. so 



M6. ) . (14) 
♦ fflJE^fr'^ftO. frSRl*©Ce^Wfitt2 0fifi% 
*«T$.iCi?:fHf«lti-rSfS*3ai 5. 1 7$fc«l 
9 i>f n*^ 1 asS«©*^!RSl^^, 

m-m2 1 ] Tia-iSss; ( 1 5) r^sn. 

♦B*sCe. Ni, CeNi, a Gd, Co, S> 
P u N i , S©l>^nA^O*£S«jSfc b < ttS(K©*SS 



(15) 



M7. ) . 

Cit3jai2 2 ] Tia-jlSS: (1 6 ) -cas*!. ip-oc 
u K a)®*ffll^fcXi^llJf-'N- a? - >{CfcW * 2 e = 8 ~ 

1 3- <Dmmicmm9mf^-i'<ms. ( i» ) <t, ^ 

M9. ). - (16) 

[^W©»«B^j:|ftM] 

[ooon 

c ©*^®ia5^f&dtf:©fi*«iifci:>^«ils{cH-r s 

fc©-C*S. 
[0002] 

^;i'+'-ilSio-c©*ig*Bf)gr^*^r«)»5. frO 

C>S. «t6ffilfjRt*iO-C©*^l»iffi^©l£ffl^If 

B. *m©BtS-M^> IR©8fS-li^l, ^-IS«x^ 
;l'=P-©^^. 7j<«©5JSlf • ffiSi. 7KSglSItt(*©^i8t. 

[ 0 0 0 3 ] s ?.«c. m-mmm,-^^%mmiic 
2. {: i i©ifft*w-r * /c». 

[0 00 4] *^*iR)g-r2.^ifc«. imtm^ 

^7C^ (mtfPd. T i . Z r. V. -e-©S*^*± 
i. cn6©^7cSS€rfl!!©^i^^bl/rffll>-5i» 
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[0005] ^^{t©.-o<D|iJ^». #«-*JRM©*S 

^tnmmicm^x^imfu(D^vtj:<., jwat (ssctn) 

SJtSfcJ:tl^fl^:lfCtf^SJ;'5Ci:TSCiT*-5. Ho 

■So 

•Ctt. (1) ^&±5i3S (M^ifLaN i , . MmN i 
5 tf) > (2) •7-'^;^^^ (M^fiZ r V. , ZrMn, 
m) , (3) mutl i N i , T i F e^) . 

(4) -?^if.iy'^2^^^ mums^ N i. MgN i 

1 m > (5) ^offe {.mut^'7 7.^--^^m 

l&Sfi©8 0%feU:{cai.-C*J»). cnfe(±0?SS«{fc 

[0008] iC5T. (1) ©#±M-N i^^ra 
{b^«. AB, M«^«:t,^»|SfiE-rS. Mat. R 
es.Bul!.. 11. (1976) 1241 {C«, 

A B, SJ: f) *>mSffa-C^S©7fc^%!»«-f -5 C i*! 

«. is^m^. V-i'ittjR. 3 4. 44 7 (1 98 

3) ) , 

[0009] C©J:5)Ecififi)c©^^^%. mtfLa 
..X Mgx N i , «^{Ctt. *«tO$Jttt*tm»fc 
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3 9 (1 9 8 0) {C*jl,iTH. Oesterreich 
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B*#P^®1 ZOlHlS^A^SlS^. P. 

2 8 9 (1 9 9 7) fCteC^r . P u N i , MX. mS.ifi 
Mfs, LaN i, O^^Kia^^oa^i&tfr)^*-^. 
[0010] t*^b^t*5^, «±{ciji?9Lfcj:^;^cffljiX 

ov i/-) A -m±mM^{tmn'px(D7iim'ms. 

[0 0 1 1 ] !|tMBg6 2 -2 7 1 3 48-^^^fc 
J:yiHfPaBB6 2-27 134 9-^4>Si«CB. Mm,.. A 
. Ni. Co, M. ■ca$h**SRlRji^*^tf*^ 
©UimBi, La,_. A. Ni. C o. M. r^Shi* 
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(0012] t*^tJi*S6> cn6*^®S5ll@-&m 
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0- I 5 0 /xm©a-;b±(C, fi^^as 0-5 0 ox. 
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5. O^y^O. 2. 3^z^3. 8ti,-cm^$h 

^40 

Mg. R la...» T25 (N i 
tctc 0 . R 1 Y«:^tr#±a7cl^^ e jiff n^ii>^r < 
tfel«©7^. T2ttCa. T i SO'Z r 
5^1>«c< ia©7c*. M4WMn. Fe. V. C 
r, Nb, Al, Ga. Zn. Sn. Cu. Si. PS 
CFBip>t,^atii'J>tJ: < i 1 «©7c*r* »3 . a . 
b. X. ySU^zB-en^no. 2^a^0. 35, 0 
<bg0. 3, 0<xS0. 5. O^y^O. 2. 3^ 

z^3. stbxmm^ti^. 

[0032] *^{c mmttcitmmcj: so 



(6) I^MW-l 1 -323469 

10 

*RCXztt*ti-ehO. l^a^O. 8. 0<x50. 
9. 3gz^3. 8tbXm.Stli. 

[002 2] *^?g(c<tn(f. mit^ttcitmrnici: 
<of^m^ti. i)^^T^~m^ (3) vm^tximsii^ 

5. 



[0023 ] 

... M2. ) , - (3) 
^ [0025] 
Mgi.. R 1. (N i,.. M3. ) . (4) 
fc/ct. Rl«. Y^^ts^±M7i^i)^f^miti?>'>tJ: 
<ifelS©7C#. M3BC0, Mn. Fe. Al. G 
a. Zn. Sn. Cu. S i Ra'B*>6Stftl^ii>i&< 
i«> l«©7C«r*0, a. xRZfzit^ti^ixO. 6 
5ga^0. 8. 0<x^0. 6. 3^z^3. Sit 

[0026] y^micj:ti\t. mmtititm^icj: 

[0027] 
M3. ) . (5) 
★ z^3. 8ifC«SS*iS, 

[002 8] *^WCC J:ti«. ^jia*/i:««Sfeffi{c J: 
Of^SS^n. doTIBHKS: (6) -casnSifflSg^rW 

■5. 

[0029] 
Co. M4, > . (6) 

■ft- [ 0 0 3 0 ] *^?gcc J:n«. mmtMt^Wiic^ 

ofpssn. *>-:>TiB-iig^ (7) vm^ti^mk^^ 

[003 1] 



30 



Co. M4, ) . (7) 

of'psisn, *>-3TfaHi$s (8) vm$ti?,mm^m 

So 

[0033] 

Mg. (La... R U ) N i. (8) 
tctcL. Rl«. Y4^*±«7cS*>6S«tlSii>& 
< i 1 a©7C^-C* 0 , !5>oLar»!&:<. a. bR 

ofz«-e-n-eno. 2^a^o. 35. 0. oi^b< 



11 



10 



0. 5. 3^zS3. stLxmmshi,. 

[0034} *^cc mmmtMt^mic^ 
*)ifmti, iP-om-m^ (9) 

Me. (La,.b R U ) ,. 

<<!:fcia07C^-C&f). ^'3La-C«&<. M3«C 
0. Mn. Fe> Al. Ga. Zn. Sn. Cu. Si 
R(fBA^^m{m?>'J^tj:<thim<D7im-C$>f). a. 
b, xRV^zit^tl^tlO. 2ga^0. 3 5, 0. 0 
lgb<0. 5, 0. l^x^O. 6. 3gz^3. 8 

[0036] *^fC<£nif , Tia-)|gs; (1 0 ) T« 
[003 7] 

M«.R2,...»TU (N i,..M3.) . (10) « 

Mg.R3,...,T K (N i, 

K^±©7C^-C* 0 . lirtBR 3 OC e ^WS«rafilS%* 
jir. mtt, m= 1 2 5y + 20 (yBWIB ( 1 1 ) 
00 0 8-0*4) -C^Sn, TlttCa. Ti. ZrS 
0*H f*^?.S«nSil»k< i^j IttCDTC^-C&O. M5 
«Mn. Fe. Al. Ga. Zn. Sn. Cu. SiS 
i>'B*>6S{fn-5^^C<ifclS07C^r*»). a. 
b. X. yRtfztt^n-env 0<a^0. 5. O^b 
^0. 3. O^x^O. 9. 0<y^0. 4. x + yg* 

Mg. Rli...» TK (Ni,. 



(7) n^W-l 1 -323469 
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[0035] 



(N i... M3, ) . (9) 

in±.(OyiMv$> 0 . liriaR 2 oc e #wit» 2 0 mm.% 

Tl«Ca. Ti. ZrRCXHf*>6S«nS 
ifc I«07C«-C*»3. MSlJMn. Fe. C 

o, AI, Ga, Zn, Sn, Cu, S iR^Bfi^hM 
tftiiii»S<it>l®07C^r*«3. a. b. xRi^fz 
B-eh-e*a. 0<ag0. 5. O^b^O. 3. O^x 

^0. 9. 3^z<4^wi-r, 

[0038] :$i^mc^rni. TsE-m:, (11) 

[0039] 
....,M5.Co,) . (11) 
★ 0. 9, 3^z<4%n^f. 

20 [004 0]:$^?g(Cin{f. TI5-«5S;(12) 

stiimmmiy, mM-m. (12) cct-w^ascj^ 

z*Jz = -6xa + 5 (5tt. 5-0. 255^5 + 
0. 2-C*S) *^-OHlrSi*B 
^(DmXm^ 1 0 0 n m^fcf) 2 O^OTr^-S^* 

[004 1] 



M6. ) 



(12) 



<ti>im(07cm. THiCa, Ti. ZrRVH tiP 
6ji«nSii>?t<ifciao7c*. M6«Co, Mn, 
Fe. AI. Ga. Zn. Sn. Cu. S i . B. N 
b. W. Mo. V. Cr. Ta. PRZfSifihmHtli 
ii>!i<ifclS07c^t?5)>5. a. b. xSO'zB-en 
•?tlO. 2^a^0. 35. Ogb^O. 3. 0<x^ 
0, 6. 3^z^3. 8il/r«SSh5. -s^ 

Mg. R l,...k T U (N i 
tcfcb. Rltt, Yi^ts^±m5imiP^miitii'J^t£ 
<ifeia07C«. Tl«Ca. Ti. ZT&ZfHfiP 
'3atfnSiI>^C<ifeia07c3R. MettCo. Mn. 
Fe, Al. Ga. Zn. Sn. Cu, Si, B, N 
b. W. Mo. V. Cr. Ta. PKO*S*i6S«nS 
il>&< ifc l«©7C^-C*f). a. b. xRJ>*z«-en 
•ehO. 2^a^0. 35. O^b^O. 3. 0<x^ 

0. 6. 3^zg3. stbxmmstxi. 

[0044] :^mtcj:rnt. Ti2-iKS; (14) 

Mg. Rli.... TU (Ni, 
fc/cL. R 1 tt, Y^^^±mym*^l^miiti6:i>fj: 
<tiiim<DytM. TlBCa, Ti. Zr&D^Hf*! 
?>a{fnSi!>tc<ifciacD7c*. M6BC0. Mn. 50 



A [ 0 0 4 2 ] *||?SCC TIB-iKS ( 1 3 ) -CS 
30 ^Stihma^O. IfHSHm (13) ^miaRVf 
z*5z = -6Xa + 5 (5(S, 5-0. 2g5g5 + 
0. 2-C$,i>) 4ilJ£r5tB>&itai L. *-3M4«:KiAS 
1 0 0 n mSfc *3 2 0 milTVib iteSfi* 7 0 ^% 

[0043] 

, M6. ) . (13) 
♦ SnSififiSE^rWl/. l>iiB-MSi (14) {ctel^t-SaSCJ^ 
z*5z = -6Xa+5 (5B. 5-0. 225-^5 + 
0. 2r*i) %?«Sr*ti*±tBily. *»oCaCu 

, S?M^B«i§?rW-rSIS^tB*5 2 0^%iyT-C. Mg 
Cu; S*SB^B«j§?:WT*i|sSSt@*n 0^%iaTV$, 

[0045] 



40 



M6. ) . (14) 

Fe. A 1 . Ga. Zn. Sn, 
b, W, Mo, V, Cr, Ta, 
'ptj:<,thim(O7mv$)>0. . 



Cu, Si, B. N 
. b. xRZfzmti 



33 



•ehO. 2ga^0. 35, O^bSO. 3. 0<x^ 

0. 6. 3^z^3. 8tb-cmm$tii,, 

[0046] :^m^lcj:tiii. TU-m. (15) vm 
Sn. *iOiti*iC e, N i , M. C e N i , M, Gd 
. Co, S!, PuNi, S!®(r»rn*>OSB^«JjifcL< * 
R 1,.... Mg. T2» (N i 

fc/c L . R 1 » 2. 1- >; A%^tf#±a7c3^ 6atf 

*iSi!>)5:< i«) 1«©7C^. T2«Ca, Ti. Zr*i 
e)jitftafc^i>^c< ifc loCDTt^. M7BC0. Mn. 
Fe. V. Cr. Nb, Al. Ga, Zn, Sn. G 10 
u. Si. P. B*>f,jitfnSii»&:<<bt)lo©^r 

*o. a. b. X. zB-en-etio<a^o. 6. 0^ 

b^O. 5. O^x^O. 9, 2. 5^z<4. SiL 

R4i..., Mg. M8, (N i,. 
tclib. R4{J:-Y h 'i-fA^r^tftiJaTcSSfciC/G 

^^SOj^tfiTC* (fc/cU. R4. Ni. M94 
. MQttCo. Mn. Fe. V. Cr. Nb. A 

1, Ga, Zn. Sn. Cu. Si. P. Bifihm^ttl 20 
i'Ji>fj:<thl-o(07Lmvib*), a. b, x. zii^ti 
■?*lO<a^O. 6. O^b^O. 5. 05x^0. 
9. 2. 5^z<4. 5*^-r. 

[ 0 0 5 0 ] *^;g{C cfclltf, A,B,1f:/H2;UiAB, 
1f7'-b;l.toaJi«|ji*iP,^ct) ({IL. A»2 5'ac*j 
Ct5*^ 1 *^V{C*f-rS*^{t!B)04j!53SAH { k J / 
mo I) ifi2 0 k J/mo I J;»3/h3lUSSJil±C07C 
^. B«BllB^(!E»AH (kJ/mo i) *52 0 kJ/ 
mo llcLt<0imRitl±<D7iMi7rrSr) . jiiotaifiAB 
sif7'-fe;i,«!(cS*-r5tW3A,B,1f:/-b;HS©ltX*J 30 

0. 5<X< 1 ■C^Sa::.-^ H2;l.3!p6'a;S^B^tB4^ 
CO 0 5 1 3 *l688CCJ;n«, 

&{cj:of^S{?tv. <p-3Tia-jia5i: ( i ) rssnsffl 

[0052] 

^Mg^.,., Rl. MU ) N i. ■ (1) 

Mg..... R 1. MU (N i.. 
tctcL. Rltt. Y4#tf#±S7c^Ai6ji«n.5^1?i^j: 
<<!:fcl-O07c;^. M2ttCr, Mn, Fe, Go. C 
uSiyfZ n iptbmithi'J>f3:< t fc 1 oOjclg. M 1 B 
Ugj:*)i>m,mi^<0:k^tj:7tm (fc/ct, IfriflR 1 
©TC^, ifi2M207C^R{>*N i 4^0 *«ea^^*^S 
ii>^r< it> IoOtc^, a. b, xSO'z tt-?-<a-en 
0. Iga^O. 8. 0<b^0. 9, l-a-b> 

0. o<xgQ. 9, 3Sz^3. stLxmrnsn 

6. 50 



(8) ^F^^l 1 -323469 
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[0047] 



M7. ) . -(15) 

^ [0048] *^w{c Tie-jajj^ (16) -cm 

sn, *^-5CuKaiK4fflC»/i:XiKliI«f''<f->(CteW 
S2e = 8->'13' ©«HK:3Snsg«t^-i'©?iK 
(IJ i. ±f-i'©S^i^f-i'©?^ ( I, ) i 
©«SH: (I. /I, ) *50. 15*«t*i^*^ 

[0049] 

M9. ) . - (16) 

★ < <!:fel-:>©7cSR. M 1 «M? feSmj^ttS©:*:* 
ttTcMitctcL. frtSRl©7C^, Cr. Mn, Fe, 
Go, G u , Z nSO'N i ) 6SBn.5::i>«: < 
i«>lo©7aR, a. bROfzB^n-enO. l^a^ 
0. 8, 0<b^0. 9. I-a-b>0. 3^zS 

3. atb-cmm^tii, 

[005 3] *^W«:<tntf, ^iSas /c««3Sffi{c J: 
[0054] 

Mg,.. Rl. (Nil.. M2. ) . - (2) 
tctcO. RIB, Yi^tt^±M7miPbmttii>!prj: 
<tfcl-5©7c3R, M2BCr, Mn. Fe, Co. C 
uRO*Zn*^e®tfnSit>ft< ifclo©7cJ^, a, x 
Ri^fzB-eti-enO. l^a^O. 8, 0<x^0. 
9, 3gz^3. 8tlyXm&$tXi. 

[005 5] *^?g(cj:nB, mmtmtm^icj: 
of^ssn, *>-5TgBHia^ (3 ) vm^tiim^^ 

SWT c t i^witt^r^xmmifimi 

[0056] 

. M2. ) . - (3) 

[005 7] *^?g{cj;nB, mmttcitmii£icj: 
of^sn, *^-5Tfe-jiaie (4) -c^stisfflfis^w 

[0058] 

Mg,.. Rl. (N i,.. M3. ) . (4) 

tctcb. RIB, Y^^{s^±m7mf)^^matii>'j^t£ 

< t 1 tt©7C^, M3BCo, Mn, Fe, Al, G 



15 

a. Zn. Sn. Cu. S iR^Bij'ibmUili'J>1i< 

S^aSO. 8. 0<x^0. 6. 3^z^3. 8iL 

[0059] j:ti«. SIJiffiSfc««fefg^fc{CJ: * 

Mg,...i R 1. T U (N i,.. 

<ifcl«07cS> TlttCa, Ti. ZrRUUtfP 
>b»iitl^'Mj: < A 1 a©7cjR. M 3 «C 0 . Mn . 
Fe, Al, Ga. Zn, Sn, Cu, S iS^^'B^^^ 
jgtfn*i!>€c< <b«> ia©7i^-C*f). a. b. xRDf 
ztt-eh-etlO. 65^a<0. 8, 0<b^0. 3, 
0. 85< (a + b) SO. 8, 0<x^0. 6. 3^^ 

Mg. R li.. <N i Co 
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* •jf^Sfsn. *>-^Tte-)!ts ( 5 ) xmti6mm^ 

[0060] 

M3. ) . (5) 

[0 06 1 ] *^9f(cj:fiif, mm.'ttcumm.i:. 

O/'HRSn. ^oTE-ittiC (6) r^Sn*jHfiE45& 

[0062] 
M4, ) . (6) 



10 



30 



<ifeia07c3R. M4ttMn. Fe, V. Cr. N 

b, Al. Ga. Zn. Sn. Cu. Si. PSUfB*" 
6««tl*^?C<ifcia©7c^-C*f3. a. X. yS 
Qfztt-en-eno. 2^a^0. 35. 0<xgO. 
5. O^ygO. 2. 3Sz^3. 8iL/t:fflS3tl 

★ 

Mg. R l....» T2, (N i, 
fcKl/. R l«Y«:^tr*±3B7c^6SttnSiI>i5:< 
ifelfllCTC^. T2«Ca. T i RO^Z r *i^S«n 
SiP^i:< ifeia©7C^. M4«Mn. Fe. V. C 
r. Nb. Al. Ga. Zn. Sn. Cu. Si. PR 
0fB<p6S«tiSiJ>&< ife liBOTC^f^f), a. 
b. X. ySD^ztt-en-eno. 2^a^0. 3 5. 0 
<b^0. 3. 0<x^0. 5. Ogy^O. 2. 3^ 
z^3. StLrttSStiS. 

[0065] *^^K4:nt3:. mmmiMtw^mci: 
'ovmtn. *>oTiB-)Ks; (8) -c^snsiii/iR** 

Mg, (Lai.b R U ) 

< ifc ia©7C*-C*9. 3!i>-:)Lat?«^c< . M3WC 
0. Mn. Fe. Al. Ga. Zn. Sn. Cu. Si 
Sc;B*>6Stin*iJ>J&< i4> l«©7c^-C*f). a 
b, xSyztt-S-n-enO. 2^a^0. 35. 0. 0 
lgb<0. 5. 0. Igx^O. 6. 3^z^3. 8 

CO 0 6 9 ] TS-HiSi (1 0 ) 

[0070] 

Mg.R2,...^TU (N i,..M3.) . (lO)^ 

Mg.R3...-»T U (N i... 
fc/cL. R3«. Y5r^tf#±a7c^*^e,Stfn*2a 50 



★ [0063] *^Wtcj:n(S. ilj»^lf/cB«J*SSK:j: 
T > =f -7 h ©*&W«^«:^ty*m®igS^*4^ ^ 

20 [ 0 0 6 4 ] 



Co. M4 
★ [0066] 

Mg. (Lai-i 
fc/dL'. RIB, 



) 



<7) 



R U ) N i. (8) 

<<!:«>ia©7c3R-C*»). *>oLa-C»?c<. a. bS 
t)fz«-?-n-en0. 2SaS0. 35. 0. 01^b< 
0. 5. 3^z^3. 8iO-C*&S$n*, 
[0067] :$l6?g{C ititf. ^jiffiS ;c««SISffi{cJ: 
Ofmsn. *>-5Tf2-«^(9) -castiSififiE** 

[006 8] 



40 



(N i... M3. ) . (9) 
♦fc/cO, R2tt. Y«rStf*±S7eS*>6S«n*2« 

fe<±©7c^r* 0 . irisR 2 © c e ^WSB 2 0 sa% 

T 1 «C a . T i , Z r RO'H f *>6Stfn* 
iJ>JCc< ife l«©7ciKr*0. M3«Mn. Fe. C 

0. Al, Ga. Zn. Sn. Cu. S iRl^Bti^hM 
\mi>'prji<bi>im0KM-Ch*). a. b, xRCXz 

B-en^n. 0<agO. 5. O^b^O. 3. O^x 
^0. 9. 3^z<4*^-r. 

[007 1 ] 2fc^?g(c j:n{f . rtz-m. ( 1 1 ) -c^ 
s n *iSja4*r * ^^«:^t?*jSKjS^?r^w-r * 

[0072] 

.,M5.Co,). (11) 
feU:©7C^-C4> 9 . mtiB. 3 OC e ^WSBmSS%* 



(10) 



1 1-3 2346 9 
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jSr. mtt. m=125y + 20 (yliUffi (1 1) S * [ 0 0 7 3 ] iHWtC J:h«. T8B-J»3: ( 1 2 ) "C* 

OCoS-C*S) -CRSn, TlttCa. Ti. ZrR 3nSifflfiS*WL. frta-flSiC ( 1 2 ) Ktel:^ SaRCK 

i>*H f*^6S«n*ii»&:< ia©7C3S-C*»). M5 ZJjiz = - 6 x a + 5 5-0. 255^5 + 

WMn. Fe. Al. Ga. Zn. Sn, Cu. SiS 0. 27*5) ^:jiJS-r-5tfi4itH<b 0. *>OHataitB 

OfB3»i?>S{fnS^&< t 1 a07C^r*»), a. H^oymmt^ l O O n m^/c») 2 0*«Tr*S^* 

b. X. yRC;zB-€-n-en. 0<agO. 5. O^b ^tf**Kia^#?:^W1-Sf[«4<i;t?i:C i?:«F«t 

go. 3, O^x^O. 9. 0<ygO. 4. x + yS 1-5r;Jcmrl6*Jffi«$ti*. 

0. 9, 3gz<4*m-r. * [0074] 

Mg. Rl,..., TU (Ni... M6. ). (12) 

tcfcL. R 1 Y^^^±m7mi}^hw<tm'pti im [0075} *^?g(cj:ntf. rta-fis^ (i 3 > -c^ 



<i&ia©7cm. TlttCa. Ti. ZrSC;Hf*> 
hm\tin,i'PtS:<th\m<D7m. M6«Co. Mn, 
Fe, Al. Ga. Zn, Sn, Cu. S i . B. N 
b. W. Mo. V. Or. Ta, PRO'S *>e>iitfn-5 
'Pni<^thim<D7tm-CS)*). a. b. x&0'zB-e*l 

^eno. 2gago. 35. O^b^O. 3. 0<xg 

0. 6. 3gzg3. BtLXm&iim. ^ 
Mg. Rl....k TK (N 

<ifcia07C^. TUJCa, Ti. ZrROHf* 
e.S«n.5it>?c < i 1 SOtc^. M6«Co, Mn. 
Fe. Al. Ga. Zn. Sn. Cu. S i . B. N 
b. W. Mo, V, Cr. Ta. PRO'S ^leStflrS 
il>?:<<!:fe ia©7cS-C*0. a. b. xRO'z«**a 
■eno. 2gag0. 35. O^b^O. 3. 0<xg 
0. 6. 3gzg3. SiUT^SSnS. 

[0077] *^k: ijitf . Tis-)i$s; (14) r^* 

Mg. Rli-.-b TU (N i 

fc/cu. Ri». \i^^±wdiMtF'hm\mi>'ptsi 

<it,ia07cJR. TlttCa. Ti. ZrSOHfTtP 
hmHiiniPU < <!: 1 a©7C^. M 6 «C 0 , M n , 
Fe. Al. Ga. Zn. Sn. Cu. S i . B. N 
b. W. Mo. V. Cr. Ta. P^X^SiPhWiifli 
'PU<ti;>\moy7im'C&*), a. b, xRO'ztt^tl 
■etiO. 2gag0. 35. O^b^O. 3. 0<xg 
0. 6. 35zg3. SiC/taSSnS. if 
Rli..-b Mg. T2k (Ni 
/t/cL. R 1 tt-r h -i? A?:^ty#iJl7c^^eS« 
nSii>?C< tfe laOTC^. T2{3:Ca. Ti. Zr*> 
^>atftlfcil>35c< ife 1-3©7C3S. M7»Co. Mn. 
Fe. V. Cr. Nb. A 1. Ga. Zn. Sn. C 

u. Si. P. Ei)^hm\tni>pt£<^t^\':,(i:)im-€ 

ftO, a. b. X, ztt^n^n0<a^0. 6. Og 
b^O. 5. O^x^O. g. 2. 5gz<4. btL 

R4....» Mg. M8t (Nit.. 

a*l6ji^^n^::^>^^< ife i-ooTcJg. M8«Mgj:f) 

H^^ttSOAt^CTC* (ft:/ct, R4. Ni. M9* 
I^O . M9BC0. Mn. Fe. V. Cr. Nb, A 50 



■St\im.^ML. Wie-jlfiS; (13) {c*JW-5aRO- 
z*Sz = -6Xa + 5 (5». 5-0. 2g5g5 + 
0. 2-C*a) «:i@J£-r-StB*£ffli:b. a>oM^»iRB*5 
100nm^/t»)20 *«T-C* SSSgfi^: 7 0 Sa% 

[0076] 
... M6. ) . (13) 

★ 3tlSjfiJtS€:Wl/. iriB-Jl^ (14) {cteWSaSO 

20 zA3z = -6Xa+5 (5B. 5-0. 2^5g5 + 
0. 2T*S) *i®JE-r-5ffl*ifflil.. i&^oCaCu 
, MMli«je€rWTSi|gSta355 2 0^%J«T-C. Mg 

Cu, Sfes«BS*wr4*gSffl**i oga%«T-e* 

[0078] 



M6. ) . (14) 

[ 0 0 7 9 ] 2^^{c j:nB. TiB-fisa: ( 1 5 ) r-a 

30 Sti. *>oiffi*sc e. N i , M. C eN i , Gd 

, Co, M. PuN i, M©l»rn*>®JSS^feL< 

\tm.mi^^m.im-t^Wfit^'S!,tti^'pii< 1 

[0080] 



.. M7. ) . - (1 5) 

♦ [008 1 ] *»?g(c j:nB. Tia-jKSJ ( 1 6 ) 

sn. *>r3CuKa«*fl|C>fcXiSia*r-'N*if->«:teW 
*20 = 8~13' Offiffl«ciB<aS«5Sf-i'09ie 

(Ii) i. ^f-i'©S?i(^f-i'©3^ (I. )i 
©?SKJ:b (K /I z ) *«0. 1 5*j»-C*S^^?r^ 
tr*l^^*^W-r5©e*iiA/cC <!: ^mitt 

[0082] 

M9. ) . -(16) 
1, Ga, Zn. Sn. Cu. Si. P, BA^^StfJl 
ai!>ft< ifel-3©7clSr&»}. a. b. X. zkt^tx 
'Ptl0<a^0. 6. O^b^O. 5. OSx^O. 
9. 2. 5Sz<4. 55r7nT. 



40 



(11) 
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( 0 0 8 3 ] *l6fla{C J;ntf. A,B4l^-7'H2;l'tAB, 
•!f:^-b;Ui©a)gflia*>6«tD (fit. A«2 5"C{C*J 
»iJm 1 ^^KcMI-S^Km^tlJjCifiS^AH < k J / 
mo 1 ) 3!ii20 kJ/mo I J: "J l» 1 aSW±07c; 
fg. B«i(ta*fi53SlAH (kJ/mo 1) *S2 0 kJ/ 
m 0 1 tl±© 1 ffiSfe(±07C^?:*t" ) . ffi-omiA B 

0. 5<X< ir*-5:3.--/ 
[0084] 

[0 08 5] (A) |gl©*^®iS^^ 

n. *ioTia-)l^ ( 1 ) r*snsfflfiS*#rs^^ 

[0086] 

(Mg...-, Rl. Ml» ) N i. •• (1) 20 

<thl rxoTtm. M 1 «M g J: 0 fcH^BjttSO;^ t 
^cS^(fc/i:l/> S?geR107C^. Cr. Mn« Fe. 

Co. Cu. ZnRZfN A^hMlitiZ'Pf3:< 

<tfelo©7c^. a. bscfzw-eti-eno. l^a^ 

0. 8. 0<b^0. 9. l-a-b>0. 3^z^ 
3. SttxmM^tii. 

[008 7] Ifl^L/tTC^R 1 W, ^^tRS-^©®^ 
>^Kb4S4Sj#>6. La. Ce. Pr. NdR(^Y 
iphmiitii'J>rj:< t fc 1 a<07c;frc»S C i7&i»S L 30 

*Jjl7*LI,^ S5i25 v->a>^;VtU-r«. La. C 
e . P r SO'N d ©SWa*5 9 9 *fi%fel±©^^a 
*l/<.>. Ceftfffi*«5 0fiS%J£t±r. 

L a§WS*5 3 Ofifi%«Tt?*SC e 'J 9t£ % •> 
a.-'if^l' (Mm) . L a#Wfi*siiieMmK:tt'<r^l^ 
L a y ^JQ: 5 •>» y ( L m) * C i*«-C 

[ 0 0 8 8 ] M gfig»tp©R 1 ©Sfea < a ) ?:ifiBl5 
ffl(c*lS-r-S©«'Ji:©J:^&ffi*{Cj:Sfc©t?*4, I? 40 

leseui (a) 40. i*siK;-rsi. -^^o^^^ 

^fi ( a ) *i 0 . 8 ^riSilS <!: . ^^©fl5S!l*«®ji 
«45fe#f •£ C i*tB»{c/j:5=Bh*!* ») . M g 

**©!^tt*iaj^d:*3n5JBn*i*s. friagma (a) 

©5%. J;»3»SOI.»ISH«0. 35^a50. 8f* 
-5. 

[0089] Ua!l/fcMliLT«. WilK. Al : 

1. 5. Ta : 1, 5. V : 1. 6. Nb : 1. 6. G 
a:1.6. In:1.7.Ge:1.8. Pb:l. 50 
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8. Mo 1. 8. Sn : 1. 8. S i : 1. 8. Re : 

1. 9.Ag:l. 9. B:2. 0,0:2. 5.P: 

2. 1. I r : 2. 2, Rh : 2. 2, Ru : 2. 2. 
Os:2. 2, Pt:2. 2, Au;2. 4. Se: 
2. 4. S:2. 5%WiCi!&Jt?*S. Mlt*. C 
n6©7C«*'6jS«nS 1 a$/c«2«fei±?rfflC»€. C 

y©«i*fflc>fc<t*©^©smiiffie=fe^-r. *te. 
Mg©#- y > i'offliffli^fci s©^ittta«. 

1. 

[0090] Mg?rl«aSU;rcMl-Cwfi^C/f!:« (0<b 
^0. 9) B^-rSCiKJroT. -&^0*^¥«E* 

[ 0 0 9 1 ] ^fc. C©J: ^Ji^^a, *«8H8 • Scffl 

r.Xi.{cJ;4fc©tJtli!H3*iS. Tftto^. -««:. 
< o#<*^)a©**fl:!K!iK:*si,it:«^ -*^©m5R 

•)iZ:-:>= MgOfiS^>«:^a3ciS-CggSsT*Ci{cJ:»j^ 
^- *^fflcae^^;*i f© J: 'J ixmt-^ S ©*^*m^ 
ttK©tl.^^>'o^^Si, TK^iom^^S®^*!;^ 
ti<»ei'^S-*«ia©*S^*©'^+>M^14*536< ti 

i^itens. fi^oT. Ml^MgJ:OfcSmttttS© 

©«m(^ttS©^%/J^S<f SC^AsrtSfc*. ^ 
©tSS«^rtO^K*«r^«3E^t^ 1*4 C i *5-Ct ifc© 
i«a(I§n€>. ■?•©*£*. *^KS^©K® • fiStUi^ 

[0092] ^{C. fiiEMl^^il/rA K 

Ag. fcU<{iM#*ffl<'^SCiK:j:-o-C, ;ic^®^^ 
#©iS^tS^ ^ECf ■& C i ^ Sfti*. J: f) JRiS • & 

[0093] Mg^^©Ml©g^Sb*S0. 

L. MglS^^3f£©«Ftt;6iaAd:tonS5Bn*s*S. * 
©'iA. c©J:^«i:*3R!EHa^«Kja^©ft««^A* 
SL/<{S<«:-5-«n*5A5, iflE^*b©J;»)*?S;i/ 
l»JiH«. 0. ISbgO. 8-C*^). 

[0094] iria^cctews N i fiS^©^wa ( z ) 

*ifsai5ffl«:«^-r S©«'XO J: tcfflfiK J; 4 fe©-C 
fria^ws (z) *3. o*MK:-r ?><!:. -^rt 
©*s^#!#f^«:?cS<kT5/c4e). ^©**fitaia*Jj« 
ii>-r4. stifB^wa (z) jws. 8*ai*i. 

5. Biiia^wa ( z ) © 0 Jfis i/i^®H». 3 . 

0^z^3. 6©ffiH-C*5. 




a 

N. o. Fm)7iMi!fi:mmtbxc(o^oymtim 
mi<o^^mitt, tecDte© 1 w t %m^<Dmmvs>i> c 

( 0 0 9 6 } C CDH 1 CD*^a^«. * 

[0 09 7] (smm) 

(a) S7C*^#sL. ^Stt:*/;^, m«7;l'=f># 10 

J:De««/acO^'f>=f-y him. 

[0098] (b)RNiiS, R, Ni,IS, RNi 
, ^, RN i. m. Mg, N i^P., MgN i . ^ti^O) 

[0 09 9] 

fflmipT^iets, aii-'Sftjfi-cisiMs-r .S) c i k j: o aw 

[0 100] (b) RNi, R, N i , Jg. RN i 

, RN i, RN i m^^fj:mmm!^.(Dm^^ 

J^ie SWifflfiSK rj: 5 J: ^ {C#S L . a*^^ifit?i»*!ra-r 

[0 10 1] ttc. c©j:^{cL-cff enyc^tcjES 

* f> L < tt^Fffitt#HS\T-C 3 0 0 X:&±V, ip-M.^, 30 

*?si©sg-c 0 . 1-500 mmtmrn'^mt c i 

tB^MojaStt. 7 5 0-1 oscac-rsciAiSf 
*L/<. S{c«Fsi/(,^jas«8oo~i ooo'cr* 
^. lift:. iraeii^s©^i8i». 0. s-ioo^k: 
ti>ctmtb<, E{c»$i/i»i^ia»i~2 0Nfra 

[0102] ( B) m2<oykmmm^^ ao 

"R2-ii5S (2) ■casti-sfflts^wr-s^^-oa-y 

[0 103] 

Mg,.. R 1. (N i,.. M2. ) . • • (2) 

fdi\j. Ri«. \it^^±mjim^hwa.t\i'pts. 

<ifcl-007c^. M2ttCr, Mn. Fe. Co. C 
uStKZn*eSKhi:!>&<<!:fel-:)©3C^, a. x 

sci^ztt-en-eno. isa^o. a, o<x^o. 

9. 3^z^3. BiLTMSSh-S. SO 
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[0104] C©^^©3c#R 1 i HMxELfc^ 
1 ©^riiW bit© iialfiliS t>©% c i *i-c* 

[0 10 5] Mg/!R^t|iORl©!B^ (a) ^miM 
ffl«:«5e-rs©tt'X©<t^4aSK:J:Sfc©r*i. Bli 
legglS (a) ^0. I5fej«{c-rsi. -^^©^sgfetB 

laa^ (a) *io. sia^si. ^©W5?ft*s^i» 
mtmmit.bimm.tt^Ttti»»>^. Mg?R^ 

#*:*©!|ftt*s««:t)5h-5Sn*i*S. C©^S 
(a) ©<£*)»* tC>®ffl«. 0. 65^a^0. 80 

[0106] BVia^©N i )!g^«:ifffiM2rB«3$bfc 
S(0<xg0. 9) gfHr-SCtCCi-jT, ^^©7/c 

^®M-ssiaiaa4isi±-r5c:<!:Airt.5. ens. 
miim\miit^^ cc < t,>7c^-e. m2 ©^wc j; 

^«R®^©!RK • IStB*iS^(C«5 c i:.mmmi> 

Mn35i5f)J&:i*>> fcL/<{3:CoRiUfMn©ffl^*5e,&i 

[0 10 7]Sfc. N i^^t|J©M2©g^fix*S0. 
9 €:MA 5 i . 7K^iaia^^©JS^jgj)5« L < S< t 

Mg^^2fi:*©#f4*s«)iton€>. iJiaa^ 

(x)W> 0. l^x^O. 8{cr5CiW$Ll». 
[0108] Btria^CCteW^N i • M2(Sfl'©^WS 

(z) im^micmmtmir^X(Dj:'itjim^iicj:i 
«>©-c*5. ira^ws (z) *3. o*siK:-rst. 

^rt©;^^*5^^(CS5t^fc-r5fc86. ^^©*mffl 

fi*j«ii>Ts, -:^r. msimm (z) >6i3. 8?:a^ 
Si. -&^©*jRi^-^ hifiw^bxySimMma^imt 

5Sn*i*5. «IS#WS (z) ©J:«3»*0t>fiffl 
«. 3. QgzgS. 6-C*.5. 
[0 109] C©M2©*mKS^«:«. C. 
N. O. Fm<O7i3liifiTm^tbXC<O^<0mLifS. 

itt«J©^WMB. *5©*i© 1 w t %«T©fiHr*4 C 

[0 110] C©l^2©;!KjKl»jS^». eiTMO/cINi 

[0 1 1 1 ] coji'iK.bx^^titc^ticmm 
[0 112] (C) m3©*mi»ig^ 

[0 113] 
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Mg,...» R 1. MU (N i, 

< i 1 OCDtcS. M2tJCr, Mn. Fe. Co. C 
uRCXZ n ffiioMUtiii'J^tj: <ti,l r>Oit%^ M 1 \% 
Mg J:i5 fc««Htttao^t&7c3R (fcfc-L. IJiBR 1 

©TC^, i[faM2€»7c;*SW i ^|^< ) ^^SKti-S 

0. Iga^O. 8. 0<b^0. 9. l-a-b> 
0. 0<x^0. 9. 3^z^3. 8iLrM5E3h 

10 

[01143 C©^^©7cSR 1 i t-Ctt. iriiLftim 

[0115] MgfiK»(l3©Rl©g|fea (a) ^BtflBIS 
fflK:«3E-r4©«;jC©j:5;G:a4{cj:4i>©-c<bS. 
legfea (a) *o. i^jgfcT^i. ^#©*^s 
jEa«reS:«-r5c<b*^ffl«{cAj:5iSta#i^iS. -75r. fff 
IBg^ (a) *J0. S^rM^Si. ^<DWhimm 

■^**©#<4*5«?cb<a5Sn*i*4. ffilHg^ 20 
(a)©^%. J:DffSl/t,ififfl«0. 35^a^0. 

[0116] c©^^©7c«M 1 itrtt. MAtf. ir 

MLfcH 1 ©^•e3i|gLfc©il5«i&jt^?rfflt,^SC 
i*J-CtS. 4fc. BJieMlfcii. Al. *SlHiA 
g. feU<»IS#i&ffll»SCi*J»*L-t\ C©J:5)Q: 
M 1 *^tf*^iiji^^tt, ;4<^K«^©*SStgT?: 

[0 1 1 7 ] MgfiJ:a>4'©Ml©^fi (b) ^taiafS 30 

±-rsci*STts. — Mgi3t&tfi©Mi©{fflB!a 

b*i0. 9*®;iS<!:, *^ii^©|SB%1f t 
<^{tL. Mg*^#**©iHFtt*sa;^j:*3ns. -e-©^ 
^. c© J: ^ ?c*^(Rji^^«KjiB#©«ijirStt*ia 

<fi<&S. irffiggS«b©J;i)SfSLt,»®Htt. 0. 40 
l^b^O. 8r*>-s. 

[01183 fJi6^^©N i fi8^3-?:|?iaM 2 "Cira t fi 
fi(0<x^0. 9) ^-rSCitCioT. wIE^^ 

©*^iE-atHas^i^±T.sci*irts, tit. 
i'i\'m:imkmic^mrictifi-Q^i, -n. ni 

fiK»*©M2©iffiSiax*50. aifiASi. *3aR» 

^©Ma^^ii*!^ t < ^ft b , M g ,^^#**©!^tt 

*saJi*5tl-5. BJi2M2tt. Co. *.51HJM 
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. M2. ) . - (3) 

gy|x©J:*)»*t(,>eHB. 0. l^x^O. 8-C* 

So 

( 0 1 1 9 J frta-^^CCteWSN i • M2fi£^©^WS 
(z) %«rifflBH{ca5e-r*©«iJc©J:5J6caS{Cj:& 

fc©-c$.€>. mrte^flrs (z) ^■s. c^atct-'Si. 

^rt©7K^;0i#N^{cSS{t-r€>fcfe. ^^©;}c^teffl 

fi*i?Sii>-rs, Buie^w* (z) *i3. 8 4®^ 

4iS*a*J*5. fria^W* (z) ©J:»)*f*l,c>ffiH 
B. 3. 0^z^3. 6-C*5, 
[0 12 0] COHSC^^^^CCB. C, 
N. 0, F^7c^;0s;RKiglibrc©^©#tt?:H 

^i^©^WSB. te©te© 1 w t %fe(T©KH'C*^. c 

[0121] C©m3©7X«Bl^«. Blj^l/Jtifjfi 

CO 12 2] c©^^{ci^r^6»ti/t^{ci5fifi 
tfcm 1 ©7ic^Kjt^^TSiwoft:©ii5i«>i«yaia* 

[0 12 3] (D) m4©*^!Rig^ 

f^sfi. ifi-ym-m, (4) -casnsifflsSiW-r 

[0 124] 

Mgj.. R 1. (N i... M3. ) . (4) 
fefcX. RIB. Y^^ii^±^=nMifihmm\i>'pti 
<ifcl«®7C». MSBCo. Mn. Fe. Al. G 

a. Zn. Sn. Cu. S i&0*B*ie>jSBIi'5i!>J&< 

ife i«©jtS-c*o. a. xsc^zB-en^no. e 

S^a^O. 8. 0<xgO. 6. 3^z^3. Sit 

[0 1 2 5 ] iris (4) S;«:fcwsR i iurB. fiM 
O/tH 1 ©^K^KJi-^^r 1899 O/c© <t infill: fc©*^ 

[0126] iriBR 1 ©fi (a ) ^mmm^m%th 

©B^X©J:^jJcffii{ca:-5t>©-C*S. mrlBMfeB 

(a) *o. e5*j®(c-rsi. ^oaes^jg^s^-ffc 

(a) *50. 8?rffliS4, ^#0*^&i«#tt^» 

[0 1 27] Stfffi (4) S(c*jV>r. Ni's©aSS7c3R 

M3%H(rjf L/fcC 0. Mn. Fe. Al. Ga, Zn. 
Sn. Cu. S iSi>'Bi&>63SBti-5:^&< ifc 1>®(C 

M3*s|%^6<jCC7Kmt5l&LJil>7C^. tts.t>%^mi 
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[0 1 28] UiB <4) SCKfclit:. Ni'^©M3©g 

01^x^0. 5r*i. 

[0 1 2 9] IJIB (4) S^iCfcWe (Mg + R) i (N 10 
i+M3) ©it (z) 4wriEeHK:^IS-rs©tt'^©<fc 
^^ra4fcj:Sfc©r*S. S?gBlk (z) %3. 0*Si 

©*mfiidia355^-r-2'. tifiBit (z) «-3U(±cc-r-5 

£:t«:j:-:>-c. ^©*^Kjil • ScffliSS^®*^!? 
• WUb'mi+^iciSim -5 c <h *i^figtc & t) , J!cs$ 

fmimmticiii)i-c^i. i^Hfibm^^, mm. * 

Mgr...-b Rl. TU (Ni, 
RHJ, Y*#tf*±a7C^i!)i6Stfn-5il>!i 20 
<<!:felS©7C^. TUiCa, Ti. ZrSVHfAi 
6a«4l'5ii>JS<<!:<>lS©7C^. M3«Co. Mn. 
Fe. Al. Ga. Zn. Sn, Cu, S iRlfBtft^ 
S«n.5ii>!Q:< t4i lS©7£ST*f), a, b. xRyf 
z«-5-4^-eno. 65ia<0. 8. 0<b^0. 3. 
0. e5< (a + b) go. 8. 0<x£0. 6. 3^ 

[0 1 3 5 ] t5IS (5) ^C{C43C^-5R 1 iUrtJ. 

lf«Ci*JT#S. 30 

[0136] frieR 1 ©a ( a ) ^mtmmicmmti 

(a) *0. 6 5*SlCC-rSi. ^<Dl^Mim^m.it 

[0 1 37] Mg's©a^7aRTl*ir2tfcCa. T 
S C i fie < . ★^ttffiaef^!|$tt*|pl± S C <!: Ai 40 
[ 0 1 3 8 ] Sfc. liiiaT 1 ©ggyi ( b ) *10 . 3 4 

t*. fr§effi$!>a < b ) *ii!>^ci>**5Si,i-!f i'/v^ 

6. t(rf2Tl©gftg (b) ttO. 2«T«:i-«ci*s 
ifSOt», 50 
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(z)*S3. 8*M^6t, "^©**!^-^ h*sjaW>0 

r*»iasi!)ifij«-r5©n*i*s. frtaJt (z) ©^ 

0»Sbl»®£a«, 3. 0^z^3. eOffiHT**. 

[0 13 0] $fc. c©m4©*^^^«:». c, 

N. O. F^7cm*«^«JiL'rC©^©#tt*ll 
tt«J©^WfiK. *j©te© 1 w t %JiiToffiH-c*4 c 
[0131] c©»4o*^!ais^«. ffiraofciSJi 
[0132] $fc. c©J:^{ci/T:ff6nirt^(cif« 

[0 133] (E)S5©**Kji^ 

TfB-i»SJ (5) ■C«3hi«JtS%WT4^'f>:J-> 

*5C»»B«IB^^-/>:J--; h©?a»«S«:^tf. 
[0 134] 
M3. ) . (5) 

[ 0 1 3 9 ] B«iB ( 5 ) ^«:tei>-c, sirtaaiss ( a ) 

iSJIBg^fi { b ) ©fn ( a + b ) =&«!ria«5EK:«Sf 
S©By:©ct'54fflS«:j;^fc©-C4>.5. ffl (a + b) 
*0. eSJWTKfSi. ^©iSS1«Ji36«^<fcl/. * 
SRMI*5SJ^i>^'SS<i*ift-S. fa (a+b) *i 
0. 8 4M-i.5i. ■^^©*«StttJl$1t«r]^«e>*Ci*5 

[ 0 1 4 0 ] t«ia ( 5 ) ^(CfcliT. N i '^©S8I?C^ 
M3?:B!raL/ft:Co> Mn. Fe. AK Ga. Zn. 
Sn. Cu. S iRO'B*^ 6Stfti-2.iJ>% <<!:«> 1 ate 
T-5Ct(cj:-5t:. ^^©*«fi« • StHljiS^©*« 

i!Sjg-iSfeai^*i6j±-r-5ci*«-cti, ctxB. frta 

M3*s^a«I{c;K^<!:S)C£C)5:c»7clg. -r^to^SBW 
K:*m«!4f¥*3ltl»7c^-C. M3©^«:J;»)**® 

jg^^OKii • ffi{H*5gJa«:jfe S c t ft i- *5SH1- S 
©ifiljWSn*. Sfc. HifiB^*^tf:tS?:ft<iLft: 

[0 1 4 1 ] Birie (5) SlCctel^T. Ni'^©M3©S 
»JI(x)*S0. 6*jffi^^i. COj:^«:^4^tt 

^Wkmihfvmmm ■ *3Rryj®i!i©scs«a*5 

<gTT*S*X*5*4. HJtaggi* (X) ©i»)»i(yl> 
tifflBO. 0 1^x^0. 

[0 142] BirlB (5) ^(CteWS (Mg + R+T) i 
(N i +M) ©tfc ( z ) *B!iiBffiB{Cjl^-rS©»'^© 
<i:^fta6K:j:€.fc©t?*2.. friBH: (z) 43. 0* 
•mtht. ^^©7KS*J#^«:5S<fc-rSA:«). ^ 

^©*3Ri»ffla*«siii^!>-r«. iwbj* (z) 43«±{c-r 

s c i {c J: r . ^©*^®jaj • mm^m>im%. 
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r*^afi*iiffi^-rss;n*s$>^o Biriett (z) 

[0 14 3] C©«5©*3S»ja^^(Ctt. C. 

[0144] corns (Dyiimmm^it. mmbtcmi&^io 

Mg. Rl,.. (Ni...., Co, M4, ) . 
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[0145] sfc. c<Dj:'^Kbxnhtitc^icmm 

[0 146] (F) meo*3RlRia^ 

C©^«, ltSS$fc«MSffiK:J:»)f^S{$n. *>-5 

Tis-ii5S (6) vm$ti?>immt^-^^'{yd['j 

[0 147] 



<i*>lg©7C^. M4ttMn, Fe> V, Cr, N 
b. Al. Ga. Zn. Sn. Cu, Si. PRlfBtft 

O'z«^E^n-en0. 2gag0. 35. 0<x^0. 
5, O^y^O. 2, 3gz;S3. BtbXm&Stl 
4. 

[0 1 4 8 ] USB (6) SCfCfeltiR 1 i trtt. 

t )tm 1 <D7jc^Ki[^^-ciSiig ucotmmn'b (Dim 20 

[0149] Me©S (a) ^l5fai5HK^iSr.SOl3: 
;>:©J:5?cafi{Cj:St©-C*5, MsOS (a) * 
0. 2*iS{c1-*<!:, ^©*^]6jtffi#tt*i^«)5Ci 
*fflllK:)S«iSn7)s*5, -y;, Mg©S (a) *S0. 

[0 150] Co©S*ii3ei5H{C-r-2)Ci{Cj;or. 

t. -'>:Sit©-9-'('i'Ji'l$tt^A*IK:Ki|-r«ci*ir 30 
#5. Sfc, iifa^^tt, 7"7h-©Mt*5/jN5<. ^ 

#-r«Ci*S-C#S. Co« (x) *fO. 5*11 

IB^€:^tf^«pf,^^®fej&;^L?!:Ji^, Co© 

iitc^cssn*i*s. sffiacoji (x) ©^%. j:t)0 

tbimmao. 03^x^0. 35-c*^. 

[ 0 1 5 1 ] isfe ( 6 ) s:{c*ji>r, N i ^orn^M 

M4?rirjiLfcMn. Fe. V, Cr.Nb.Al.G 40 
a. Zn, Sn, Cu, Si. PRtfBffihMUtii'J^ 
< i 4) 1 afct -5 c i K J: -3 r , ^^©*^M • jjj 

So Chit. M4©gftKJ:»)^^K«Al/fc*JR© 

Mg. Rl,...t T2. (N i, 
/c/cL. R 1 ltYi^ts^±m7im)-^h^^itii,'J>t£< 
ifelSOTC^. T2»Ca. T iSi>*Z r*>^San 
*d>?t< it 1«©7C^, M4JiMn. Fe. V. C 50 



(6) 



m^mmticti)ix^:h, 

[0152] $:tc, M4©fi (y) IfiO. 2«:M^* 

*«-;):a»©st«§fi«i«T-r ssn*** s. msiM 

4©S (y) ©J:»)»*01>I5H«0. Ol^y^O. 
15 -0*5. 

[0153] (Mg + R) 4 (N i+Co+M) ©it 

(z) ?rB?ieiSffl5c«S-r.S©B;XOJ:^«taS«:<l:S 

rt©;^K^AS#^{cgjt<tr5fc«). -^©Jic^UiSTjs 

^©**iRiS • mmm^oyiimM • mmii+ 
^icds^mtictifiajmicfs:*). &im!§mRzfv-At>)i' 

CtiiiV^^, bifibt£i}ih. B«IEtt(z) ii^Z. 8iJ{ 

(B»-r-5JBti*J*-£>. BJiaib (z) ©J:«)»$H,>ffiH 

3. 0;Sz^3. aoffiH-C^-S. 
[0 15 4] ^fc, C©®6©*^(R^^^K:{3:, C, 
N. O. F^©7cm*s^f^iBj<i:LrC©^©#tt4ll 

««!©$ws«. te©*jo 1 w t %)>xro9m-cibi c 
[0155] c©m6©*aKia^«. mmbtcmut 

[0156] C:©J:'5{CL/r^e.ti/c^{cf(a 

i/i^a 1 ©*igKii^#-csiwc//c©ii5«)iiift48ia* 

[0 157] (G) M7©*miKia^^ 
C©^tt, SljiiSSfc«jiJSffi(c<tf3f^jS$n. ifi-o 

Tte-jK^ (7) ■c«sti4iiajs^&*^-s^-r>:J^' 

[0 158] 

Co. M4, ) . (7) 
r. Nb. Al. Ga. Zn. Sn. Cu. Si. PR 
^Qifi(^mi,itlid^fj:<i:i>im<!>7iMV$>K). a. 
b. x. yRO'zW-etl-eno. 2^a^0. 35. 0 




(16) 

29 

<bgO. 3. 0<x^0. 5. O^y^O. 2. 3^ 
CO 1 59] Ufa (7) ^icisl-f?>R 1 iLr«, MM 

[0160] Mg<DM ( a ) ^rtJIEIBH^caSf SOtJ 
'XO^'itj:m^liCj:ih<DT$>^, Mg©fi (a) % 
0. 27f5jg(C-rS<!:. ^©;^<3gS!ttH#tt*ii;A5C<!: 
*sfflilK:^jr5Sn*i**. M«©fi (a) *so. 

as^iSASi. ^^mmmimitb. *sR!Rj«fi lo 

CO 1 6 13 T2©S«r1ll2igH«:T4ci«:j:-5t:> 
*^i»jas=&« L < «g(ji>S if -5 C i & < . ;*^tttBjte 

mm'!>WLmt^ti9mticttivti>. ttc. t2 

©« (b) *iO. 3*it8^Si. B^i®L.^tJ:^!Q:jail> 

SRiyf•t^•^^'i^^*^<aT^•5, wfiasiss (b) 

fi»^&%fi|{ST^«j£>e. , BfllBT 2 oa«« ( b ) » 
0. 2fetTiCT-5Ci#!»3ELl,^. 
CO 162] CoOSilJgeiBHCC-rSCtKJro-C. 

#TSCi;{i^-C#-S, ttc. CoM(x)3»5o. 5*11 

ffi^^fe*^«jA«P6rac«lfe%flte8bfc«^. Co® 30 

m.it ■ MtcJSIdA^^C « ;«clf ^ttt^M?:^S C tifiM 
J8K;S:SJB*i*i&S. iflaCofi (x) O^^. 
*1/U«ffltt0. 0 3^x^0. 35-C*S. 
CO 163] M4©S?r«!riai5ffl{C-rec<!:{Cj: o-C. 

±tiCkifiVi6. Chit. MAOmkiC^^O-^n 
{c«AL/fc/f^©tfi:»^. *^©Kja • ffl[m*Jgg{C)5: 

^cii^J:i'*3^^H•r■5^l©<!:^itJ3^^^, (iria^ 

C0 16 4]3;fc. M4©*(y)3S40. 24j|iil5 

*^zi>>:s?fe©)iicsiffi*iffiT-rssn*i*s, uiaM 

4©ft (y) ©J:»)»*H,>JgfflW0. Olgy^O. 
1 5-C*5, 

C0165] (Mg + R + T) i (N i +Co+M) © 
tk ( z ) ?:BJga®fflfC^-r^©(3:;X©J: ^iJcffiSfcj: 

^feo-c**. tinatk (z) 43. o*)S9fc-r*i. ^ 

^©*^«s^^{c$;£{t-r5fcs?). ^©7K^fttBS 

*i?Si!>-r5. mnat ( z > ?r3Ji(±K-rs c ifct^ so 
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X. -^(omm. ■ mmsmomum • mm: 

tiCti>i-Citi>. 0*^OAjrds^, irsait (z) j!i^3. 

mmi>&tiifis>i>. wieft (z) (oj:*)mu^9& 

H«> 3. O^zgS. 6r*2>. 
CO 16 6] Sfc. C©m7©*j^Kja^(Ctt. C. 
N. O. FI?©7C^*s:RK«5iOTC®^©«Ftt*ffi 

*6i^©#W»B> teO*i© 1 w t %WF(ommvi>i> C 

CO 18 7] ccomi (D^mm-^u. mj&ucmm 

CO 168] ttc. c©j:5{ci/rf#6nfc^«:irif 
bttf(^l (OTifmm^vMi'^Lttommtimm'^ 
mtc ti)mtbi.\ 

C 0 1 6 9 ] ( H) »8©7k^!RiS^ 

c©^«. umttdtmmicjiKii'msti. ip-o 

Ti2-«Si (8) vmti6mj&imt6^^>:iv 
CO 170] 

Mg. (La.., Rl. ) a.. Ni. (8) 

tctcb. R 1 «. Y*#ts"#±S7£l^*^f,ji«nSil>i^j: 
< ifc ia©7t^-C*»)> *-:)Lar«ii<> a> bS 

c;z«-e-n-eno. 2^a^o. 35> o. oi^b< 

0. 5. 3^z^3. 8tbxmmtii, 

C 0 1 7 1 ] frta ( 8 ) s^KtewsR 1 1 bxit. fra 
btcm I (DTumim^^'cm btc(otmmfi h<Dim 

CO 1 7 2 ] Mg©s (a ) ^mtmmicm^t ioit 

'^X<0J:'ytj:m^iCJi6h<DV$>^, Mg©« (a) * 
0. 2*j»CC-r&i. ^©7jC3RSjai«Ftt4^J66Ci 
*iH»K«cSSti*5*S. -TEf. Mgoe (a) m. 

3 5*a^^,i> ^ommmtmitb. *sRi»i» 
CO 1 7 3 ] frK^cctsifi cb) oM'immmic 

1©S (b) *0. 0 imktctit, ■^©;K*W 

tiifiiii. «rlE (b) ©«i*!:*:t<&SKt'^©*« 
¥®E*i«<^jSfe©©. «rfa (b) ©fii^o. 5«± 

C 0 1 7 4 ] Siiffi^tctews ( z ) ©ffl*iifai6fflK: 

nmt. ;^c©j:^i&sa«:j:5fe©-ccb5. Ma 
(z) ©<ii*3*jS{cr*i. 

lifia (z) ©fii*S3. 85:MASi. *sg®)a^ 
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(z) OJ;»)»*L/l<^l5ffl«. 3. 0^z^3. 6VS) 

[0175] mii-^^a. -y-f ( V i c k e r 

s) SeSHv^rTOO (k?f/mm' ) ^miCtiC 
<t*J»*tU. I^BftHv?&7 0 0W±fCfa<!:> Kf 

*i7 0 0fe(±-C*Si. iKi^ttiSK,c*Vh$</j:-pT 

jftlSn-S. B!riSlgSHvCr)J;i3»*Li,>®H«. 65 0 
(kgf/mm' ) 3^KWSl/(,>i5H 

W, 60 0 (kgf/mm' ) *jtT 
[0 176]*/!:. C0^8©*^ia^^K«. C. * 
Mg. (L a,.t R 1 1, ) ,., 

< ifeia©7C^-C*»3. 3!r>-oLa-C«^t< . M3BC 
o. Mn. Fe. AI. Ga. Zn. Sn. Cu. Si 
SE;B*»P)a«n«iI»5c< i*> lS©7a!l-C*»). a. 
b. xSCf zfi-e-n-eno. 2SagO. 35>0. 0 2( 
l^b<0. 5. 0. l^x^O. 6. 3^zg3. 8 

[0181] iisBR 1 i ortt. m^Litm i ®*^® 

[0182]Mg©S(a) %USiEffl{C«SrS©W 
'>:©J:5!ia*{CJ;Sfe©r*S, Mg©a (a) i& 

0. 2*«{c-r*i. -^©^sffiaiifi^^iiibsci 
sb^m^it. -^mmmifimitb, mmim 30 

[0183] wia^^KfcWS ( b ) ©«i:&BWa®ffl{C 

*fiS-rs©»;>c©J:5&ai*{cj:*t>©r*«. striBR 

i©a(b) ?:o. 0 i^mictit. ^^(DTiam^m 

WmS.ifill6<fj:i>i><D<D. 1912 (b) ©ffl*0. 5«± 

[0184] m^^^iOslfi (x) Ofii^rMlaKHfC 
fScitciot:. *lR©!R«ija*5ifSWffcti5J:^ 40 

{cJiSfcA. tJie^^*^tjft«^ffliifci:;j>jm©i6!t 

*5. WE (x) ©J:»)»*Hr»«iB»> 0. l^xg 

0. 5-C$>i, 

[0185] iflB^^JCteWS ( z ) 0<B=£B(iiB^{C 
•rs©B. i^©J:5«ca*{cj;it,©r*i. SJis 

(z) ©ffl*3*?i{C-r.5.<i:. !RiiSnfc*l^i^^{C 
S!eK)Sf). SffflSnitOiS. C©fc«). iriB^?: 
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*N. O, F^©7U^*s^!|3jiO-CC©&#©#tt4fa 
*fiia©#WS«. *J©*f© 1 w t %WF<09mv^i C 
[0177] C©»8©*3R!Rja^«, mmLtcm^ 
[0 1 7 8 ] tfc, C<Dj:'^lCb-cm^htc-^Kmm 

[017 9] (I) m9©7jc^lRia^# 
TtB-iK^ (9) •C«3n5ffl^?rWr*^^-f >=fy 

[0 18 0] 
(N i... M3. ) . (9) 

iriB (z) ©11*13. 8*MitS4. *3R!Rja^ 
*©***5A5-9--/ ButB 

(z) ©J;»?j[fSl/l<>lifflB. 3. 0^z^3. er* 

[0186] sirtB^B. w^bfcmBo-^^-cwmh 

^©ilSI^^CgStCjrfJ'if^ (V i eke r 

s)i!SHv=&7 0 0 (kgf/mm' ) MmiX.tiC 
tifintL\,\ B5ie«SHv©J:»)»i:i/i>ififflB. 6 
50 (kgf/mm' ) *i^-C*S. S6«:!jf$l/t»ffi 
H«. 6 00 (kgf/mm' ) WiVihh, 
[0 18 7] ttc. COm9 0*^5Rjl^^{CB, C. 

N. o. ?m<D7imifi^mti>xc<0'^<Dmm:m. 

»i^©SWSB. ib-©*JO 1 w t %fe(T0ffifflr *5 C 
[0188] C©l|g©*#ERS^B, BujSl/!^c»jt 

[0 189] c©J:5{cbr»6nfc^«:B!ri^ 

[0 190] (K) Ml 0©7X^KbI^ 

c©mi o©*^!»ja^tt, Ts-ftis: ( 1 0 ) -c* 

[0191] 

Mg.R2a...,TK (N i...M3.) . (10) 
Mil,. R2W. Y*^tf#±S7C^*>6j8«fiS2« 
feLh©7C^-C* 10. gtrlBR 2 © C e ^mWA 2 0 S2% 
^Pr, TlBCa. Ti. Z rRO'H f 
i!>«r<ifc ia©jcSR-C*»). M3BMn. Fe. C 
o. Al, Ga. Zn. Sn, Cu. SiRilJ^BA^^S 
itti^{l>tji<.ti>im(07i:MV$>t). a. b. xStJ^z 
B-etl-en. 0<aS0. 5. O^b^O. O^x 
^0. 9> 3^z<4*^-r. 
[0192] BfffB-^^K:tet:f5 (a) ©ffl^rBJIBffiHK: 
*IS-rS0»;>:©J:^J5i:aiEb«:j:64)©-C*S. BiriB 



as) 
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[ 0 1 9 3 J mti-^^^tCC e i. Hiii3^ 

i^sr©1$t4*i^^bT•ssn*l*■5. sfc, fria^?: lo 

miWmim±Sri^m^iCS>i. ifi5R2©Ce# 
WS©J: •) nt bt>efflB 1 8 SS%*Slr* *) , Mk: 

[0 1 9 4] iiteR2{a:, L&i^^V^^?>Ctifit^ft 
L/l*. IJKR2^£LaO*A56}g^-r.5i. Ziyc^i© 

itwi§a3»j|Si±3ti4fc©(D. ^^m^tfHsrm 
ce^ws*J2oma%*«r*sR2K*jt,»r 

[0195] iTiBR 2 ». *«l»«^^^;!KJR!Kli!« 

©Dffinx h-ffc^rSSia**?*. La. Ce. PrSCK 

C 0 1 9 6 ] T 1 K:Bi:;x«f6©Sc«gfi4*s OfiT 

^^ticjkmm^^(Dmit<Dmi7it(9m$i^:i,mt 30 

*5*>5, iifaTl£tr«, Ca, Z r 5:fflt>-5Ci*5 

j:^*?*^,^, TiT©ai^ (b) <&B5ia©ffl{c-rs 
o«'>:©J:^&ffl*{cJ:ifc©-c*S. iriBgJfefi 
( b ) 0 . 3 A i t . ry:®fi©fi6:mSM*iigT 

^o^^mmt^miirmwdfiimt^. mam. 

5CSf|;L/U|gH»0gb^0. 1-C*4. 
[0197]M3BMn. Fe. Co. Al. Ga. Z 
n. Sn, Cu. S i&iy^B*i6Sttneii>^c< i4) 1 * 

Mg.R3....,TU (Ni.-.. 
fc/cb. R3«. Y*^t?#±H7«*ie,ii«n.5 2S 
W±©7C^-C*»3. TlttCa. Ti, ZrRj^Hf*! 
6Sf3aaS:i>&< ifc lfi©7C^-C*f), M5liMn. 
Fe. Al. Ga, Zn. Sn. Cu. SiSi:^B*>6 
jiKn5ii>)&< i^) ia©7cS^-C*f). a. b. X. y 
RUzJit^ti^ti, 0<agO. 5. O^b^O. 3. 
O^x^O. 9. 0<y^0. 4. x + y^O. 9. 3 
^zKAifjkL. H5iaR3©Ce^Wfittmaa%*SI 

•c. m«Tfe ( I ) ^-c^sn-s. 

[0203] m= 1 25y + 20 (I) 50 
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*«©7U^r4)**s. *-CfcMn. Co. Al*fflC>-5C 

tmtu\ M3-c©s^ (x) mummicm'^ 
m^m±t let *s-ct s. mssm^ ( x ) © j: d 

»$tlr>|gH«0. 0 1^x^0. 
«iH«0. 0 1 ^x^O. bVtti^. 

[0198] mt&^icmi, ( z ) (DmimmmK. 

SS-r-5©Byc©J:'5i^j:fflft{cJ:^4>©T*^>. ifia 
( z ) 4 3 *SlK:-r 4 i . iRlj S nft:*^*3^^{C$« 

fiTT*iB*l*s*^. -:^F. Mia (z) ?:4J«±«:-rS 

<!:LrSfems:g*iteT-rsJBn*i*s, irs (z) ©j: 

»)»*ti.»l5H«, 3, 0^zg3. 8 -cabs. MKif 
l;l/C>liffl»3. 0^z^3. 6-c*^». 
[ 0 1 9 9 ] C©lg 1 0 ©*SK«^^{CB. 

C. N. O. F^<D7iMifi^^tb-CC(D-^<!y^ 

O^miO^^Mit, *J©te© 1 w t %«T©ffiHr* 

[0 20 0] c©mi o©*s©j8^K. mii. m 
t /cii^cc fe3*tSc^#e©snit -i)c«6A5ff ens © 

1 0©*««j8E^«cffii«jPS#«iI>«C(,>fc*r*.5i«jftI 
[020 1] (L)011©*5lK3g^ 

c©»i i©7jc«Kia^«. Tte-JKS; ( 1 1 ) -c^ 

[0202] 

,M5.Co,). (11) 

ftfc. Bate ( I) S£{CfcW5y«iriB (11) SC©C 0 

[0204] Bvta^CcteWS ( a ) (om^mimmic 
*l3£-r*©Bi^©<t5<taS{Cj:Sfc©-C*4. iTK 

( a ) ©ffl*i 0 . 5 4ie A S t , ^©*SB^H«®3!i5^{fc 

■CSWSSA^fiTf SSia*!*S. bITIE (a) ©ff*0 
l>@a»0. l^a^O. 47. M(C$7$LC»ffiS» 
0. 2gag0. 35r*4. 
[0205] l^aR 3 *OC e ^WM^iTga ( I ) St? 



(19) 
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-,r. mmmii^¥ammtm<D^im lo 

^a^. ( I) in= 1 25y + 2 0J:f)ffHl$nfc 

®Ce^Wfi%BU^L/5fc ( I) ^:j:'9*J6P)n-5<BJ:>3 20 

[0 20 6] BtflSRSB. La^:#^■C^<^*Ci*s»* 

it^a-5a,'#>e. La. Ce. PrRU!Nd3!P6«)SR 

[ 0 2 0 7 ] T 1 KBZiy:®a©jBcmSfi4*$ fJfiT 
31*-rK:7K3RiR]«^^©jafWt©JIHf*«i*0S#*l»t 30 
ifiS>i, mZ^T ItbXa, Ca. Z r ?rffll^.5C<!:*i 
J:"3ji?SH,^, TlT©g!^ (b) ?:Bflia®fflCc-rS 
©tt;^i:©J:^?ca*K:i;Sfc©-C*«. ifieSfe* 

L. *©oASti0{b*Mi$ij-rs5aim*j|s«-r.5. fria^ 

8® (b) ©J:f3»$H,^«»0^b^0. 2-C. M 
«C*?*Ot,>iSffl«0gb^0. 
[0208]M5«Mn, Fe. Co. Al, Ga, Z 
n. Sn. Cu. S iSyB*i6Stf*T.*^iQr< ifc 1 
S©7n5RT*-5*i. 4>t?t>. Mn. Co. A 1 40 

ctmtbi,\ Msvosikm (x) =&ButBi3H(c^i 
i';u#t4=£l^±-r5C<!:*5-Ct.5, ifiBglfea (x) © 

j:o^i;i/i>i&ffl»o. 01^x^0. 67. rntcnt* 

U«. Rl...., TU (N i. 
<tfeia©7C*, TlttCa. Ti. ZrSiy=Hf*i 50 
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tC^i6ffl»0. 0 1^x^0. St**. 

[020 9] frta^cctew^ c oS ( y ) ©ffl^frta 

gJtaCoS (y) ©ffiAiO. 4^rM^Si. -^©tK^ 

M^iii. cn«, c 0* (y) *s^<^tsiiifa 
( I ) S;{cj:0Sffi$JhSR3*©C efii¥§;ffl!6SiS< 
Ji4C<!:{C|aegrSt>©«!::3^Ae*lS. frlBCoa 
(y) ©^%J:»3»SU»I5HB. 0<y<0. 35-C 

[0210] lifia^KteWS (x + y ) ©ffl=&liriel5 

iiftJrtS. Biria (x + y) OJ:»){i?atC>«5H«. o 
<x + y^O. 6V$)i>. 

[021 1 ] fria^^tctew^. ( z ) ®«i*«irffi«fflK: 

JiS-r-5©B'X©J:^i&S4tcJ;€>fc©r&&, mii 
(z) ^3*ji(cl-Si. iRja3n/t7jcmA5^^«:$« 

fiT-r-5fBh*J**, irta (z) Sr4jjit«:-rs 

i. *^®)g|^^*©*^Jti5Ai.-t>-'r *S* 
<!:tr)SJcm§!fi*iigT^5JSn*5*-5. flJffi (z) ©<fc 
Oji?StO®ffl«. 3. 0^z^3. 8-C*5o ECCjf 
tUl>ffiB»3. 0^z^3. 6-C«€>. 
[ 0 2 1 2 ] CCOm 1 1 ©TK^K^^^CCtt. 

C. N. O. F#©7clg*i^aiB!IiLTC©^©#tt 

©:T^*«iB!©^Wa». *i©fc© 1 w t %iyT©tSHt?* 

[0 2 1 3 ] C©»1 l©*^«R(a^». {«^«. » 

of'Piisns. s/c. c©j:^(ciy-c^6nfc^KBir 

ac-fcm 1 ©*^!Rja^r3iWL/fc©iHfil&!JM!ia 

^ccj: ^ i . Birte^mi^as iTttsriiiajiaiij^^-cf'Pia 

». «ina^»:eij^^«/c»fifajS^i^&7f^sti/&« 
1 i©*jRi»ja^{csi^Ri*sii>fti,»fc*-c*4i«ia!i 

[0 2 14] (L) »12©*lgiRia^ 

c©m 1 2 ©;K^]a^B, Tia-fisse ( 1 2 ) -c* 
itiim.'k^b. msi-m. (12) icm^&R^ 
z*iTia (II) s;*iiST.2.testS*5itBt?*»). 

tSiaiffltf ©ffli«ifii*s 1 0 0 n mSfc •) 2 0 ^jyTT* 
[02 15] 

MB. ) . (12) 
Fe. Al. Ga. Zn. Sn. Cu. S i . B. N 
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b. W. Mo. V. Cr. Ta. P^ZfSifi(i>miihi> 

'Mj:<tiyim(D7imv$>t). a, b, xSO'zK-?-^ 
•etvO. 2Sa^0. 35. Ogb^O. 3. 0<x^ 
0. 6. 3^z^3. BtLrmmStii. 
[0 216] z=-6Xa + 5 (n) 

tcfdL. d\,t. 4. 8 ^5^5. 2<omm^vi>tnt^ 

5. 0-C*SCi*Jft4)»* 
CO 2 1 7 3 CCr. ifflitt. B«ri3^tf>CC??iET5 

[0218] ^#©Siee^tB©iffi^#ftt, ^M^^ 

o*satB4ioffi^(di©a!ceB. ancvmn (a) * 

fctt (b) ©i^rffifcj: fitful Cis&i-CtS. ttjit)^. 

( a ) SjflM^^iiJS^^ffitv <i&^ 1 1 0 :^{g{c 
oaifta-r*. (b) ^^*ss«4© <i. o. o) 

[0219] Uffi-JKS; (12) {c*jt:f i aSilfz *sir 

mvtc (II) ^*/Sfc$)St,»ffljs^w-r-5^s+a^iffl 

^^'P<Om^om^ 1 0 0 n mSfcO 2 0*i£ll;t5 
i. ^©*^)iSai!|$ttSi>*-9--r i';U«Ftt43fe#-rS C 

i*jfflii{c^c5. c©fc«), ^t&fiw^a^wo. 

fC^cS. l9lBitB>ti©ffiX^»^ 1 OOnm^fc 

*} 1 o^WTfc-rsciJcjc-oT. ^^*3RKM-fifc 

[0 220] tJER 1 i L/-C». m^btcW 1 ©*lglR 
ii^^tMftWl/fc©il5«lJS:^>©4^lf 5 C tifivt 

[022 1 ] KTiBR 1 ©-SJi&UiBT 1 VSmiCi 

tcioT. •^©;4<^®SEfi^«L<2lfe!>$^tSC<b& 
<> *^)iitffi3iSlf©^4(6j±§ii-4Ci*i-CtS<b 

iriST 1©S (b) *50. 3^Mi5i. Ui^L 

::;)c®s©)SSSSM*i{ST-r«. wifaT i ©s ( b ) *j 
or. s^^?:fii«-r-5a.^.*«6. toiaTiwa (b) 

«0. 2«TK:t-5Ci*ijHF$tK 
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[ 0 2 2 2 ] N i ©-8l5*irffiM6rBJft-rec iccj; 
tt?:(nl±-rSCi*s-Ct-5. Ctltt. Ni©— g|J«:M6 

( X ) !&s 0 . 6 s i . tst^^stf&m^tmfi 

*-S/cto. irfaM6®S (x) BO^x^O. 6 4T 
5. iiieM6©fi (x) ©J;»J}fSLi,»®H«. 0. 0 
1 ^x^O. 5Vi>i. 

[022 3] mrie-JiSS (12) «:*5W^M?©fi 
( a ) RUtt ( z ) 4iiteeH<cjtSS-r-5©«;X©<i: -5 
i4ffl4JCj:S«>®-C*€>, Mg©fi(a)*iO. 2^a 
go. 3 5«:ith. (z) *i3gzg3. 8*j^ 

tlS i. •^#©i♦B^lJ©ffl^«JPilS3!l5 1 0 0 n m^fc»5 2 
0*^:118^ ^■BtiAii.S. ib (z) ©J:*)ff*L.t>SBffl 
». 3g2g3. 6t?**. 
[0224] 1 2 ©*^!BMI^(CW. 

C. N. O, F^©7C^d5^$«tFit'rc©^©#tt 

©^iftO^WfiB. *J©*5© 1 w t %WT©i5Hr* 

[0225] com 1 2©;*:««Ua^». mB. H 

MM^m. mm:ffX7 h -7 Y XS^c i'©jia.tl^ffi{C j; 

»)f^S3^i*o c©j:5(cL-c^e.nfc^#ccB« 

[022 6] *IE?gcc<^5*^«R^^^*Blii^ Ofc^ 
1 B2 Ot|M%*jS©C e i^WLTl^S C i**»lE L 

i>. BJiaR i©c e^wji*J2 ofia%*fe(±cc-r'S 

i. Btiieiffi*©ffl:Xfg|it*s 1 0 0 n m^/tO 2 0*J: 

net * pJfgJa^fflfiK . f «c R 1 «t»©C e $w 
S©I^SfiiBN i if Y i">.©gift7£S©®SSO'^a 
«:j:DS{fcr5. M^B. N i t^--/ h^om^iMK.C 
o*J^fS*iTI,>*»A. Cofi©*»Mift(CRl4i©C 

e^Wa©^(KBl£:^SMl^]*s*.5. ft«:a<j{ctt. 
Cofi(x))5S0. 2©ii^, R14>©Ce^S»4 

[0227] (M) lffl3©*^iR®^ 

C©Sfl 3©7fc^iUi^B. Tia-jISSi ( 1 3 ) -c^ 

itiimmi^b, m^-m. (13) {c*}t:^sa&o' 
z*sTia (II) j^im&t6f^^mmsvi>*). *>o 

*gS«[*©ffii»JPS*i 1 0 0 nm^fcO 2 0*WTt?*S 

*sstg^7 oga%4jfii^-c$wr*^4$tf. 

[0228] 



(21) 



39 



Mg. Rl....t TU (N i 

tcfcL. RUi. Yi^^±m7iMifiibmmi'prj: 
<tfel®CD7C*, Tl«Ca, Ti> ZrRi:J^Hf*^ 

Fe. AU Ga. Zn, Sn. Cu. Si> B. N 
b. W. Mo, V. Cr. Ta. PSO*S*»e.a«n-5 
Ci>fj:<tiiim(D7zmvS>>). a. b. xRlfzltiti 
■eno. 2gag0. 35. O^b^O. 3. 0<x^ 
0. 6. 3Sz^3. 8tbXm&^tli>, 

[0229] z = -6Xa + 5 (ll) 10 

tctcb, 5tt. 4. 8g5g5. 2©©Hf'3^*ntfJ; 
5. Or*Sci3iiS4>»*L/l<>. 

[023 0] CC-C. ifflitt, B»ia^tf>{C#^FfS 

[023 1 ] ^^mmomm^^Vt&^i^^'pom 

[0232] IJie-ffi^ (13) iCisi-ti aSCI^z All? 

mvft <ii) 7S.imitsrj:[,m&i^rimmi±m 
iur^wrs^n. • stm!^t4Ai^4. * 20 

1 0 0 n mSfc*) 2 0 *WT-C**ig^BO§«tl^* 
■S. *^Siji^#*€>B?iBi|gStiOAftS*«^AS7 0§ 

CiJiSffiSIKlJiS. JSaeifJOffliK:!!*!! OOn 
mSfci) 1 0*OTr*iMB^ffi?r7 0gfS%*it8^-C 

[0233] ifSR 1 i LtTK. ifjiO^m 1 CD*^K 
m^vmW bfcOt HfiKit ©4^lf S C i*fCt 
•S. *fc, iflBR l5!>SLa^#tf«^. WIBR*©La 

[0234] taieR 1 o-as^utaT i -cajar s c <t 

ifiBTl©* (b) jWG. S^M^Si. B«at 

^xwnL^tm^mifimti. liiiaT i os ( b ) tjj 
;g»^?ritfig-r-2)a,i^>f,. iriaTi©fi (b) 

ttO. 2t<TK-r'5C<!:*i$f$L/l,>. 
[0235] N iO-a5^firiaM6-cajfeT.5Ci(Cj: 50 
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... M6. ) . (13) 

( X ) *i 0 . 6 i> t . tscm^mnfi&rtij&tini 

3r>itc^. i?iaM8©M (x) (iO^x^O. 6 tt 
■5. ifiBM6©fi (x) ©J:0*?SL(,»fMtt. 0. 0 
l^x^O. 5Vi>?>. 

[0238] (ifie-iiSS; (i 3 ) tcfcif SMg©fi 
(a) Rijptt (z) 'S:mummiicm^ri><o{t^x<o^^ 

iaaSKj:2,fe©-C*S. Mg©a(a)*lO. 2^a 
go. 3 5*i^ti. *>oife (z) *i3gzg3. 8*i^ 
txSi. ffi^^PSfS*^! 00nm^/c»3 2 0*€:a;?.S*S 
S«i©#a*!!»S3 0gffl%Ji(±(CJ&SJBn*s*S. It 

(z) ©iO^aiLOeHB. 3gz^3. 6-C*S. 

[023 7] *:^?gK^*|| 1 3 (DTKMm.m-^dCHt, 
C, N. O, FmD7cf^it>i:m^tl'CC0-^<D<m. 

®^i^©^Wfi«. *©*$© 1 w t %&rfoyfmvs, 

[ 0 2 3 8 ] c©sf 1 3(07m®M^^it. m 
[023 9] :^mic%i7iimtm^mmbtcmm 

1 a 2 0aS%*SI©C e4^Wl/T(,»SC L 

frlBR 1 ©C e$WM*52 OSfi%*a±CC^S 
i. ffiiKjRStgt*^ 1 0 OnmmCO 2 0 *e(TrS, 

tSKD^&mm 0ia«%«TccJtf<b^8n*i*5*^6>rA 

J^jrfc^R 1 tl3©C e^WS©flP?flii«N i l-'v©a 

^7c«©as&cxagHi{cg:»)^{fr mtf. Ni 

■t^-Y h'^©afe5c^{CCo*«^t*ti-Cl»S«^. Co* 
©iftoi^KR 1 *©C e^*fi©SSRg{3:ffi:^-rSffl 
RftStjtctt. Co* (x) *10. 2©it^. 

R 1 «©c e^^mit4 5mm%mAtv^^ti>ct 

[0 24 0] (N) ||140*^®jg|^ 
C©l^l 4©*5SK1?^B. T^-A^ (1 4) 
$nSiffl««;WU. ifEHl^ (14) {CteWSa&j; 

z^sTia (II) ^^m&nm^Bmms'chf) . c& 

Cu, MM^B«fi?rWT^ifSH^BffiAS2 0(*S%t/Tr. 
MgCu, S*SS«Jg4W^5ifee^9tH*U 0ft:a%OT 



(22) 
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Mg. R T U (N i 

fc&'L. RIB. Y*^tf#±S7^*i63itfn.5iP)a: 
<tfeia07c^. TlttCa, Ti. Zr&y^Hf* 
%S«nS^&<<!:fe ia©7c^. M6ttCo> Mn. 
Fe. Al, Ga, Zn, Sn, Cu. Si, B. N 
b. W. Mo. V. Cr. Ta, PR:/SiPf>miiiHi 

■eno. 2^a^0. 35. O^b^O. 3. 0<x^ 
0. 6. 3^z^3. SitrfflSSn-S. 10 

[0242] z=-6xa + 5 (ii) 
tcKL. Sit. 4. 8 ^^^5. 2<DaSBF*37«n(2J: 
5. 0T*SCi*iS4)»t;LU. 

[0 24 3] CCT. B0i2^>t'CC??«rr5 

[0 244] mmTKi^mm^^omn. c ac u, s 

« <SEM) *ffil,»Trj):a^«SyfS««-?H»«r«K 

[0245] |frie*^!Rls^K:tewsSi^^©??aE 
fc©-c4,s. frie-fljiC (14) Kfctts ascf zjWfr 

fc, fwa-iKS (14) icm^&Rcfzifimmvfc 

©. c a c u 5 siiSa^^js^wt s^Birfa*5 2 0 {m% 
*jaAS^^tt. ^©*SfRjas3!iifiT-r^. -:^r, 

iiB-flJS; ( 1 4) l>cislti,aR.Zfzimmbtc (II) 

^^Wctmii^ti^^t^^t^hoxD. Ms 

Cu, Mte^^?:WTSMSffl*il OftS%«:M^S 

^m^^ti>m^mt, 5 «^«%«Tfc-r •§ c t j&sj? 

3Ebl». 40 

[0246 ] ifieR 1 i lyTtt. Hui* Lfcm 1 ©*^® 

i. Sfc. B(ii2Rl35iLa€r^tj^. SaiaRlifJ©L 
afiB5 0SS%fe(±{c-r5C i*sWS H,^ 
[0247] mUR 1 O-SC^UfeT 1 -Cg^f -SC i 
{Cj:-5r. •^©7l<*!RaS^«L<jlit:J>S-&SC<!:?c 

te. iri2Tl©S (b) *i0. SimTLit. mr^b 



* [024 1] 

M6. ) . 



(14) 

-3-c. m^mmm^.ip{^>. iriETiwa (b) 

BO. 2«r{crSC<!:!{Utf$L/t>. 
[ 0 2 4 8 ] N i ©-a5*BgiHM6r^rSC iK: J: 

o-c, -&^©*#®^ - isaaisa^©*^®)! • istbit 
■rs «>©<!: Jitisns. sfc. B>fiH^*^t?sg=&A 

#f SC<t*iTtS. «i^M6©M 
(x) *10. 6*«^Si. S!c®ife3&s|gTrssn;0i 

B5fieM6©a (x) BO^x^O. 6i-r 
S, t?iaM6©M (x) ©J:OjifSl/C»ffiSfflB. 0. 0 
Igx^O. 5t?*5, 

[0249] *^?8(C^*0 1 4©*«®ia^CCB. 

c. N, o. F^7c^*5;F*6«jtfrc©^©imi 

©^^^©^*SB. *JO*JO 1 w t %Je<T©«5H-C* 

[0250] C©m 1 4©;1C5g|Ria^^B. mB. H 

M^i^m. M;iB3!/XThv-fX^!&i'©jta^?^iSCcJ: 
•Jf'^sns, Sfc. c©J;^«:o-c^6*ifc^^«CBu 
jeu fc0 1 ©^JRiRja^TSiW L/fc© 4 |5l«!EcJIM&« 

[025 1 ] :^mic%i7Km'!&.m^mmbtc^m 
sii^ffiA&c»Bja^?&ffi{cj:^rfiFii-r**i^. iriaR 

1 B2 0ttfi%*SI©C e i^^LXl^iCtifiifH L 

inaR l©Ce^WS3!iS2 0fiS%*fe(±{Cf -5 
i. ^*©CaCu, SieSffi*i2 

o^^%J:»)^>^K^cs*». *si,»BMgCu. sea 

tUt)^R I *©C e^Wa©^SiiiBN i 

h'^©i[Ki7aR©«asafa«ai{cj:f)isifc-r«. 

ti^. C oMOimt^tiCR 1 ctJ©C e^Wg©fFgie 
t34fc^S«(|^*s*S. AftWCCB. Co« (x) *i 
0. 2©1S^, Rl*©Ce#WS«4 5fifi%igaS 

[025 2] (0) mi5©*S(»ja^ 
CO»l 5©*SK!Ria^B. Tta-JK^ ( 1 5 ) -C^ 

ip-o^tmCe, N i , M. C e N i , M. Gd 

, Co, PuNi, m(DK^-rM^(Dm^im^L< 



(23) 
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20 



R 1.-.-. Mg. T2, (N i 

*xSii>^c< ifeia<D7c3R. T2«Ca. Ti. Zr*> 

hmatitc:l>tj:<i'bl-o<DjLm. MTBCo. Mn. 
Fe. V. Cr, Nb. A 1. Ga. Zn. Sn. C 
u. Si. P. BA^f.Stfn5ii>itc< I-POtc^-C 
*0. a. b. X. z«-€-fi-eno<a^O. 6. 
b^O. 5. O^x^O. 9. 2. 5^z<4. 5iL 

[0254] CC-e. "Sffl- ittiifBCe, Ni 
7 CeNi, S!, Gd, Co, S!, PuNi, ^(O 

v5 o%&.±^^^ctmtu\ commit 

[0255]Ce, Ni,^. CeNi, mo^^thtft 

— ^r. Gd, Co, ^. PuNi, 

iOJfiOti^SSSiiLTttPuN i 
, SteJ:c;Ce. Ni,^-?**). cn6©ifeB^M©ffi 

[0 25 6] Uia*^tR^^tt, CaCu, S!©J:^ 

ftAB, soi^a«ris*w-rsffl. m^cu, ©j;5& 
AB, M©»s«ji4w^sta«.^tfci:&n^§-rs. 

[0257] ;ji:{C. UI3R1. Mg, T2, M7©§7c 
[0258] 1 -1) Rl 

R 1 «. 7 F A*^tr|&±!a7c^T*5*J. !8Ji 
r. La. Ce. P r*JiOfNd©#WS*J9 9SS% 

c e *i 5 0 sg%i^±-c. L a gwa*5 3 0 aa%feiT 

■C*SMm. La^Wfi*iMmK:it-<r^l,»5>5'>"; 

(Lm) *J^tf6*lS. 
[0259] 1-2) Mg 

Mg©S*Bai2®H{cT5CiKJ:or. 

*>o*^©]SSrttsi4t5j[^3tifc*^®liS^ so 



10 



30 



40 
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* [0253] 

M7. ) . -(15) 

[0 260] R l{C*f-r5MgO§iffiia (a) *10. 6 

«iifSL/i>inaajfes (a) o. swt. ifjsf 

*0<«0. 15gag0. 4. S6mtb<iiO. 
2^a^0. 35T*5. 
[0 26 1] 1 -3 ) T2 
Rl©g^7cST2«. Ca. Ti. Z TH^^Miititt 
^i>Jat< ifc 1«©7C^-C*S*5. C©jc^T2CCj:5R 

i©^{cj:f). *ig«ua^©*^®jgEa«-j^$-tf 

a C i & < . *m©fi!ttlJjig^©!^4[S]± 3 ») . 

[0 26 2] R ncM-r5B5tHT2©ajsia (b) 

0. 5 4ili^5i. B^aCitjrOAija*. -3*»)*^a 
tKOtcA. mtiT2(Dmmm. (b) *5 

(b) 0. 4«T. a:»)»*b<tt0. 3«T. 3 
6{C»SL<K0. l«Tr*S. 
[0263] 1-4) M7 

Ni'N©gJft7clSM7ttCo. Mn. Fe. V. Cr, 
Nb. Al. Ga. Zn. Sn. Cu. Si, P. B*i 
hmHtltc'J^tj: < i 1 @©7c*-c* c OS^tc 

•]S!ttti!m4?:[6l±-rSCt*5t?tS. cn«. M7©« 

Ja:SC<!:J&:i'{c4aHt-4fc©i«iiJ$tii. C©J:^Ji 

[0 2 6 4] N i{C*fr.5ii§eM7©a^ (x) ifi 

0 . 9 ^m^i tAim<omi • mnmn&rt s«n 

J:'5jf*t/l,»B9t2^a (x) tt. 0. 6JW 
S6«:Jf$L/<B0. 0 1^x^0. 5-CAS. 
[0 26 5] B(a-|BSC©z©ffii&2. 5^z<4. 5 
©i5H{cr2»Ci{cJ:»), Ce, N i , ^. CeNi, 
Gd, Co,S. PuNi, S©t>-rn*^®*£^» 

iifc iy< ttsm©«gs^4Wr 6 s«n*ii>/j: 
< i 1 -^mmtfi *) . *3Rlaa^©^l^!R)a • 

[0 2 6 6 ] itrtaz^E. brnmiiCtit. m'^bfiLl^ 
SttiS^^f 5tBWi1-OM«Cu,S!©J:^i&AB, S 
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iB«atfciSS^*Wr5ffl«?KDCaCu, moii 

[0267] iriE*^!R^-&^fc*j|,ir> -eo^i^tt^iE 
SU^ct>eH-CC. N. O, F^(Z):^«^4$tfCi?: lo 

[ 0 2 6 8 ] C<Dif 1 50*^®ja5^^tt. m«. » 

[0269] ^micmiA(mim^>s:ti!mbmm 

1 tt2 Ofifi%*!S|©C e 4SWtTl>5 C 

KTER l©CedWS*2 0M%«±{C-r5i. * 

R4i_.., Mg. M8, (N i,., 
tatc L . R 4 tt ^ 2. h <; A^^tj-:f&±S7Emte J: ytC 

a*6jB«hS4>«f<ifclO07c^. M8«MgJ;») 
mUttSO^t^CTcSR (fc/ct. R4. Ni. M9% 
^0 . MQlJCo. Mn. F e. V. C r. Nb. A 

1. Ga. Zn. Sn. Cu. Si. P. Bifi^MHtX 
4i!>iEc<ifclo©7c3Rr*i?. a. b. x. zit^ti 
•eno<a^O. 6, O^b^O. 5. O^xgO. 30 
9. 2. 5^z<4. 5*^. 

[02 72] WT. t)rieR4. M8. MQOji^omm 

[0273] 1) R4 

R 4 i Ur. ^vb') ■i' A4^tf#±«7C*>&ffll»fc« 

€:fflU5Ci*WS 5 yi^ay $;l/ta:, #ijg7c 
^©S^i^-C. La. Ce. PrteJcOfNd O^Wa*i 
9 QmS%im±<D^&iMm-iri. cos -^J/:*^ 
iLTtt. Ce*l5 0mfi%fe(±-C. La^Wfl*J3 0 40 

C0274] 2) Mg 

iita (1 6) ^Oa«2l5a{c:-r5Ci{cJ:-,-C. A 

[0 2 7 5] a©ffl*S0. 6€rffl^5t*^Kja^© 
*^!Rl{a*i«L<ffiT-r5. .l:Off*Hia©fflB. so 
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*Ce, N i, a. CeNi.S. Gd, Co, Pu 
N i , S!Ot>T4a*>©*SS^JS«>0< ttS^HOilS^jg 

i^timmon (ma. wgcu. m.ayi.'^uA 

B, S©j$S«jg?:W^StB-tb, CaCus SfOi^JS 
AB. S©*SS«JJt4#r5ffi) *iitB<t!&S«ti*l* 

^IfifiS. -r^c^J^R 1 *©C e^Wa©stgffl«N i t*- 
•r F'^©SgS7n*©«SSC>'g^fi{cJ:0^ffcfS. m 

N i h'^©S3ft7^(cco*!#snr(,>sJi 

^, C ofiOitJDii^JCR 1 *©C eSWfi©?FSRI» 

A«:fi«J{c«. Co« (x) *J0. 
2 ©«^, R 1 *©C e ^WSB 4 5 SS^SSS 

[0 27 0] (P) »1 6©7KlgKiS^ 
c©isri 6©*^®U1^«. Tia-U93C (1 6 ) -c^ 
*>-3CuKa«Srffll,>ft:X|S|5I»f''<f->{Ctelt 
520 = 8-1 3* ©ffiH(c3StlS®?Sf-i7©9ftK 
(Ii ) i. :^t-i'©g^f-i'©^ (I, ) i 
©SSigttk (I, /I. ) *S0. 1 55(c«rr*s^;&^ 

[027 1] 

. M9. ) . - (1 6) 

0. 5fe<T. J:0ji?SL<HO. IS^a^O. 4. S 
6«CifSU<B0. 2^a^0. 
[0276] 3) M8 

M8tt. Mg.ti3mm^tta©At)&:7C^ (/c/t'L. R 
4. Ni. M9*^<) r**. Al : 

1. 5. Ta : 1. 5. V : 1 . 6. Nb : 1. 6. G 
a : 1. 6. I n : 1. 7. Ge : 1. 8. Pb : 1. 
8.Mo:l. 8. Sn.l. 8, Si:1.8,R 
e : 1. 9. Ag : 1. 9, B : 2. 0. C : 2. 5. 
P : 2. 1. I r : 2. 2. Rh : 2. 2. Ru : 2. 

2. Os : 2. 2. P t : 2. 2. Au : 2. 4. S 
e:2. 4. S : 2. 55:W5C<!:*5r-t5. Ml 
tt. Ch6©7C^*63M{Jh5fi>J5:< i 1 ■ot;x±.^m 

';>y©ffl«fflc»ittt©^©m«^tta?r^^ 
^. ccr. MgB5}<-y>*^©ffl4ffli,»/citom« 
^tte»i. 2T*s. 

[0 27 7] M8riri2Mg*g»i-r.5ci{cj:-,r. 
[0278] mm 8 gfe^«. *^oiRia • mm 

*-XACCj:5t©<!:Jfl3E$n2». 
[0279] -r^cto^. -jfticlK ©#(*^«©^kSf t 
«jccteur«^-*^©^HI14K©ll*i7icti,>{j 
4*. *g^;tJ*iAt<i&S. Mg©KE^*S«73g'rSlS 
r * c i (c J: CI ^ - 7>c^HOite^:^*si'©^{c^{tT 
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©IS*. *^ii^^©*^©!Rii • ttai«Ftt*J|fiJ±§ 

[0280]!^{C. MSiOTAl. AgteJ:jy:cn6 
©M^^ffll,^5ci{cj:-,r. *^^^^©MSJS^ 
4lAtf5Ci*i-C#5/£«&. cfcO*^©i»ii-fij[ttJ!^tt 10 

[0 28 n mriSd 6) Si©b*SO. 5%M^4i> 
*^!Rii^©MS^ L < ^ ft t . Mg 
3fc©i^*sii&ton5iBti*s*S. •5-©±. C:©*5R® 

0. 3«T. $6tc»3SL<ttO. lttTr*S. 
[0282 J 4) M9 

n. Fe. V. Cr. Nb. Al. Ga, Zn, Sn. 
Cu. Si. P. B*»6atfn-5^ft<ifel-o©7c# 

t». C©J:^J6:M9-CN i 'tmikbfcAimmm^^itS 
[0 28 3] iisSde) SeK:*jt:f4x*iO. 9i&S;i 

*^!Rja^©<S8^«ii*i^u<g:{tt. Mg« 

SfeSx«. 0. 6feiT. 36«:S?iU<B0. 0 1^ 
[0284] mt&^^^<DN i *jJ:y!M9©$waz * 
fc«{){c*^©S!(ffijia*i{ST-r.5S:n*j*s. -:^r. m 
c ©^*^tf fcr;;^®s©&iiS;g*ifiT 

■rSiB*l*i*S. <tO»*H,^^*Sztt. 3. Oiz 
g4. 0-C*5. 

[0 28 5] B5ia*^i»ja[^©-«si ( i e > tcm 4o 

4a*50. 6 5rM;?.*i. •?-©Xi^JTA5f->©2 0 

= 8 - 1 3 • ©liatc^nsft^at-i/ossgj&iiijsinr 
4. c©s?!itf-d/?sie*Jtt^-rsi. *^oiRiP^ 

(It ) i. ±f-i'©S^f-d'©?Sg ( I, ) <!: 
©5^Stt ( I. /I, ) ?rO. 1 5*j®tc-r^-iJ-S*J* 
4. ?c*t. f^2*SRKia^^{c*jt»rSI«©*T5SgJt 

(I./I.)*iO. 1 5 J:f];*ctC^ti^{c«, 

!Ria^*|oj±-c#S. 50 
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( 0 2 8 6 ] C ©» 1 6 ©*m«lE^B, eig^«. H 

mm hi. 

[0287] C<})X'>ttim'Q^htifc^^Mt^'^h 

b< «^tt#Ha*r3 0 0 •CfeLh, H^^jgioSfi 
■CO. l-5 0 0^B©IMia-£teCTfe<fct,». SfSt 
^^mmij^thx\it. 8 50~10 00-C-C0. 5- 

2 0 mm^m^'ii r> tcm. c (omjmBtJ: 

iSS, ^^«5 0 0-80 O'Ct?. 25-800I^Bf» 

ica^if ^ rieFgiSftjasds^if ens. 

[0288] *l6WCC(S^i*|glRi|^*B(r»l/fc;g§^ 

4«2 ofia%*?s©c e i^mbxi^^icmmi u 

t», fII2R4©Ce^WS*2 0Sa%W±CCl-Si> 
B5ao/fc5Sait ( I , / 1 . ) *J0. 1 5fe(±{C«cSJB 

N i h '^©{ffife7c«0«jBSCJWfel(c J: «J Sl^t'T 
l>Sti^. CoM©ifJn<f:S{CR4tfi©Ce^^g©it 

Wki,tiit:krim\sii)^&i>. M^wmat, com (x) 

*10. 2©iS^. R44>©Ce#WSB4 5aa%gg 

[028 9] (Q) Ml 7©*^9l®^ 
C©»1 7©*sgK^^«, A,B,lf:/-fe;UiAB. 

mU:i^y h-fe;KCtel>r. linaAB.-y-T'-fe;!/?^!: 
<c?ffSMeA.B,lf7'-b;l/»©tfcX«0. 5<X<1 

[0290] B(rsB7C^AB2 5 'CtCtel^S*^! ^/bK 
nt i^^mimcD^^A H(kJ/mol)«S20k 
J /m 0 1 J: ♦) /JnS l> 1 «a«±©7c«-C* I9ia5c 

^A(C»a<rOg&tJ(C jToT^^ i&Tc^^&^C^^C ijOS 

■CtS. *^Kja^©;k*Kjaa?:ft:^S-B-Sfcs!)(c 

tJirsETc^At or ei6fl«j(c*^{fciBj4f^o •^>ti>7c^ 

7t^, Ca, Sr. Mg, Sc. Ti. Zr. V. N 

«r^lf4C<!:*JrSS. ^Tfc. MgSCfBifia^&d^ 
^^^tjfc©*SJfi 1$CC, 7c^A«, 
±. *io2 0*;P%*jiOMgt, S^Jl'JiJ^Xh. 
30*;l'%*?i©La5:^tfC<!:*JJ?SLtr>, LaSJ>' 
Mg*#^ft^tf5cS5A*^WrS*3RiHS^B. R 
ig!Stt?r(Sl±-r5{:i*J-Ct.5. S/c> ignxf-©!!,^. 

*«'C^<tL/c#±ffl?£S©iM^5r^8feL. mmiCit 
La, Ce. P rS(yfNd©$Wa!05 9 9Sfi%Jiy± 
•€-O^%Ce©^Wa*S5 0aS%^i(±-C. jft^oL 
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&<0^msm omM%SUr<D'b<0 (Mm) . MmtcJt 
-^-CLa^WSJii^Hifc© (Lm) tti'i&pCfSCi*! 

[029 1 ] MHtc^BKZ 5 'CiCiiifiAiM 1 ^^UfC 
Kitiyiifl^ima^mAli (kJ/mol)*J20k 

J /m 0 1 «±© 1 SSti±<D7clgT$)-5. BtiiBTn^ B 

Ni. Cr. Mn. F e. Co. Cu. Zn. Sn, S 
i. B, A lSO'Ga*»?)atfn4^i>ia:< it IfflS© 
7C^*l^lf*Ci*lT^.5. Ctl6©^%N i «-^tf^5 
0*sif*L/t». T^BON ia?r5 0*Jb%fe(±. 

9 0 tib^jfeSlK-r 5 c <b tc J: •:> ri)cfi?fe©)Sm^ 
tt*In|±-r*C<!:*JTtS. 7cSB©N iacDJ;OW* 

*f fcN iO-||5*iCoRC«*ln<D^ %ODii»t< 

i^>-:^r©7eR•rggss#^rl,»sfc©*i^?sol,». Ni 

n;X«S©iES-C©1^-< d?;l4#tt4lfi)±-r4 C ijftir* 
i, 

10 2 9 2] mliiA,B,V:/i2Mm^fj:m^i tic 
tifiVitiifi, «FKLave s«IJg*Wf setoff* 
LI*. 4it?fc, MgZn, (CI 4) MgCu. (C 
1 5 ) a. afc«Mg N i , (C 3 6 ) mtfiUi LC^. 

[0 2933 1513 ABs-ttr-bMi. CaCu,M4Wr 

ABsi^7'-fe;U«, BoiBAj B,-t>-7'42;l'i©«)l^jg^: 

}\^^L&vesmtiCL. *-oifeAB,1^:/-b;l'4C 
aCuiSKl^St. ^©!»ja#tt4«K|6l±-r5 

[0 29 43 iriEa::::? F-fe;b{c*SW5iri2AB,1^^ 
H2;l/S«:Jt-r5MaA,B,f:?'-b;USi©J:tX {A,B,1^ 
:7'-b;l'?&/AB,1f:?'-bJHS) *5|tri3llffl=&J1-nSi. 

ia^^feS:«tfaffiRyc©«fii«rfliA5-y:«fe©«[« 

«Ffcfisr©jtt^!|^*5®T-r*, 

[0295] iiiea^ y h Hz^bKiJlt •SSSttjgtC-Pli 
■Ctt. «<JiEc^}tt*i^lf^n*. 4>Tfc. n [LCLC 
C] (fll/. LttA,B,-9-:/H2;l', C«AB,1f^-6 

ntt^f^^r^T^T) ■C«3n■5^^•f->•CAaB,-9■:/ 
feJl'iABs1^:?'-lr;U*ia®Snft:a^y h-feJUWS 
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[0296] m^mvm^it. mms.m^^ 

(TEM) {CiS«jasUfcai2> h-fe;U (A.B,1>-5^-b 

Jl'<!:ABs-!^-?'-fe;l/<!:!0S!RF:£©-!^-:7'-fe;l'8S:lt (0. 5< 

x< 1) raesn/cfc©) om^m. awi-c* 
5ci*i»*L.i>. «riaiif;£$«io. 3*}i!8r*si> 

#-/>=f 2r h*ttm©:^(c^»)atfcl>->:/;l'i. * 
©W «3 ffi § nfcffl{c*f urSitCC^fj tU L fci^-> :7'Jl' <!: 

SiaSt^^WeSai (TEM) «:J:SS-?i|g|sHFr 

i 1 i t/c^oinea- -y njju*sa!f:Esn/aS»©ifc 
( 0 2 9 7 3 'XK. >^^mt)i>iL:S:mL<o^ h<OPi 

[0 29 8] H2{CS^rJ:^Cc«KRiSFK©gsm{C 
iE@2i•fe-'^•^-^f3i:gffi4i4^»Ht■CX/W 

sn-cus. Bfrt2gS4w. miem@fflf5©g^i-^{cE 

4wr4n3^©Mi ©«□«?«> frtdss 1 ©±a5ra 

«. Miaspig 7 ©^is<b mriBifs 1 ©ispupasrtii 
©fflfciBasn. mtih^ma^ip^micmmtiiJiy 

JS*ifri2iEffi2{c««^, {fiS*iiriaifn«7©Tai{c« 
i^snros, n'f-j^tKifitE^^i o«. BiitB« 

□« 7 ±(ctJI2?L6 «:S ^ J: ^ Ccat 0 m 6 *xri> S . 

:JASS©3f^# 1 1 w> «(rfaidiR7 i«jiaiE®&?^ i 

0 vmitifcm^f^UcmU^e *ti< J: -5 (cEgsnr 

1 2 «. iiJrEiE«jSH=^ 1 0 iJCIiJSaiEffiJSH^ 1 0 ©^ 

a5*s^©ffASl 2©iifE5A:*>655tb$*aSJ:5{cgeg 
3B. miiW^Wi2<Dm 

pie^s 1 ©iKRcmiE^g 1 (D^sumWi^mm 

[02 99]^X«:. MHiEg2. -feM-U-^ia 
[0 300 3 1 ) SM2 




SI 

c 0 3 0 n m^i^mit:^v^jmmt. sis, 

C 0 3 0 2 ] mtmKmtLrU. mtf a^^Jl/ H8 

[0303] H^faiiS^^^JSfiJi bT«. WiLtf 

;HS:f-h •J'i'A, ;}<";-f F77;l-tcix5^U>. jJOJbT lO 
:i;UTJU3-;U (PVA) Sr^tf SC iAS-CtS, 
[0304] to^^i^Ki l/tTB. , 

[0305] 2) »S4 

c<o-km4it. m^u. ttro (u . (2) iomt 
[0306] ( 1 ) ^mm^mmmmtmrn 

0, m^^^^isj:zfJkt^icmHLr^-:^ him 20 
[0307] ( 2 ) *^Sl^^©«&*KiiSt*4^*n 

[0308] iiia^^iija^i tT{*. laai/fc^ 1 

~m 1 7 ©*^Ki5^#© ^> v^rn*i 1 «a?rffli,^ 

436>. *SU*2afB«±*ii^l/Tfflt,>5Ci*irt 

5. mz:^m»^^mmmtLxit, m^a. 30 

$fcttjSEO*«*Kja-»ffi3t*. ^©^© 

[0309]. mti^m^-^n^it. stg^^utcfci^ 
r . ses*! 1 0 0 M muxton^i-ifi 1 0 fia%*isr-, 

tiSJiSl O/imfelTOtft^-*!! 5*S%*«r. tp-yW- 
i^a*J3 5~5 5/Lim-C*5Ci*iJ(f3fOl,». COJ: 

[0310] ifieiS^J-Tife^Jt L-CK. WfeiESZ r 

ffiufc < 2 ) ©i^ra-rftS^fPiif SJf^. '-P 7- h 7 

7Jl/*Pi?^U> (PTFE) i^tsi,<Oifi»tH,\ 

[0311] msmmutLxit. m«. 
[0312] m&mmfmmt Lr«. m^a. 

t^JS»«* i'OHy^T^tE^r^Cf i C i AS T t 50 
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[03 13] 3) -bAlx-ira 

(0 3 1 4] 4) r)i'i3')nmm 

c©t;«'* ysiifjgi L-rtt. m^it. ^mitt h >) ^ 

A (NaOH) (TiiS/imk. 7miti)^':fM, (L i OH) 
©*^> ^Kft^'j-^A (KOH) NaO 
HiL i OH©ii^SE. KOHi L i OHOfi^Si. K 
OHiL i OHiNaOH©jg-&jS^4fflt>SCi*ir 

[0315] lii^titia 1 vitmrn^mm • 
[0316] m±^mbfc^mmic^?>m i (07i<mmm 

Lft-teSC ( 1) ■C«3tx5ififi£5:WT5^^'r>:J-y 
[0 3 1 7] ti£-or. iffE^-<>:Jf f-©^l^*# 

[0318] :4!:|Slil3(c<^'SII2©^i»j»^». US 

(2) rasnsififiS^w-r-s^^'r^rJv 

#■5, 

[0319] ii£ot:. SiFtB^-r >=f •> h©t&J^4^ 

[0320] *«W(C*>*iS^3 ©*^Kji^B. H 

(3) ■caStiSm^rW-rS^^-f^n'f $>?> 
HIISUS^B. ;fcjR©iRj8l-llScttiiiS«:^(iK:%$-r£ 

[032 i]SEo-c. itna^-o^fi'h©^^*^ 
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CO 3 2 2 ] *^«c<^s»4co*3R(Rja^^tt, mm. 

[03 23] S£or. i(iB^-f>:f-^ KOiiat^fj?:^ 

[0324] *^K:«&SJ?5 ©TK^fRK^^tt. ^jg 

(5) -C^ShSfflfiXi&Wt- S^^-Od-v hA\ *S 

to 3 2 5 ] S£-oT. Bf(ia^^>rf, KD|»«i!Bl4g 

C 0 3 2 6 3 *»M{cCIS»6<D*^®ja^^tt. 

(6) ■C^3tTSa)S)(*Wr-5^^-<>:J-^ hip. thh 

[0 32 7]Sf-,r. miia^-f^rfy h©|&»i^^$ 
teSB#©sm©SSfk4^sci*i-c^4ft:a). 

[032 8] *^fC»i®7 ©*^!Rja^^«. ^jg 

(7) ■C«$tl^iSfiX;&iS-rs^^>:J, h/p^ 40 

[0 3 2 9] fifo-C, fria^'f>:Ji, h<D|9^^;&^ 

5S. fi5c^^E©$Jtft4H*c<b*i"C*S;ifc»&. :>ict)& 

[0330] *j^K:«^5»8 ©*^!Rl!^^tt. ^jg 50 
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(8) r*$nS*l^?rW-r*^^-<>d'5» h*\ *S 
IHJwiiB-^^-Orf -;; h©if&{$i^^:$tr. CCi^nc* 

CifCior. **ip«flE43fa©ffl(CiSif>SCi*i-C 

t*i*(c. *«©iRjB-»ai«Fi4%ifii±-rsc<b*j-c 

[033 1 ] fitoT. wtB^-/>:J-y hOt&^*^ 

o'lf -{ ^ ;i-»^*iSi±-r ^ c i *J-c* 

[0332] *^{CC&S||9 ©*^«il^^J. Sljg 

(9) T^3nS>iafiS«:*T5-^#-/>=f-;; 
tiBfrfB^^-f >=fy h©f9f!Mg!i>&^tt, C©J:^j5:* 

«±ffl)i8^R?&LaTlUj!l?Lfc# 
^^•rSi*{C. N i fiJ»«-Hi|fBMTB?i^b/c#5c 

ffl1tttSCKKfttt*|ll^{cj«JS-r 4 c i *i-C * S, 

[033 3] ese^r. Bi(tB^-1'>3 •> h©t9»!B!*$ 

L a €:lStf#±afiS;»RSiyfM5:^ty N i *!S:»©ti 

[0334] 1 0 ©*^iua^tt. if 

JEL/c (10) S-C^3n5ffl^*:ST-5^^4^«f. 
C© J; ^ tiim^-^\t. R 2 *© C e $WS*52 0 

*iSmi«fe=&iiF»4c<!:*Jrt. i9iaiKJ^T«c*jc»Tt»ffi 

[0 3 3 5 ] ^ fc. *%Bj{cC^^||l 0©7K^®yi^# 
©REKS^JCLai^flS-tt, R2t|JOLa^Wfi* 
7 0ftfi%J:>)*>3K-rsci(cj:-5r. iri&lc^Kja 
^«WAtt%«^c ^ C <fc «c < • 
^5C<b*s-CtS. %r>X. B0tB^4$tffte%j»it 

[0336] ^^ggtc^^l^ 1 1 ©;}c^Kig^», ir 
aufc (11) ^-C^SnSMfiic^iff^S^^^r^iti. 
c©J:^)&:*^9ya^«, ( I ) SticfiEc^ 

Co«{ci£CrCefi©±ISffl4i93£Lr),>*/t«). » 

lt^f4Ci*Jr*4. f?fB^*^tffiffi4-^m?l!! 

[0337] *^W(C^50 1 2 ©*^aiM^«. 8tr 
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^t!t-jKsc (12) vmtiim^b. mbb-jk 

^(12) iCist,i^aRVzi)mi (II) S?:?iSTS 
isdS8©a*« 1 0 0 n m^ftf) 2 0:«^Tt!*S^^=&^ 

[0 338] SEo-c, Bf^a^^^tf^ffi^mfci:;;: 

[0339] :^mm?>m 1 3 cD*^i»is^B. m 
muc-fs.^ (13) f^sti^ifflflg^WL, mia-jK 

S; ( 1 3 ) (C*JW5 aSyz*5UIB (II) S:?rjS£rS 
»dE?rW-r 4^atS3!»siffl-C* *) . *»offl^Pi5<0|gb&i 1 
0 0 nm^fcO 2 0*OT-C*-SJS^ie?r 7 0?f«%% 

*j-ct. *3giRia • mmmomm. • mmi 
[0340] fif^-c> B«ia^%§t?*ffi«fii^/cr;x 

[034 1 ] 1 4 07K^a^«. B« 

j^i/fcHttS; (14) -cm^tiiimimb. iriB-jK 

Si < 1 4) {C*}ttSaRC?z*iUMl.fc (II) «-C«3 

nSffifi£4WTSifeStB*i5Effir'* . C a C u , Mife 
a«3S?:^-r SMStH^ 2 0 ftS%t(Tr . *«oM g c 

[ 0 3 4 2 ] ifc, com 1 4©*^8J^^^tctelt5 

cacu, ^a«a4wr-5tesffl4i otm%wT 

< lSl±-r S C i ifiajmictj: f) . i&mif fiSD"'1^ f 

[0343] :^^icmt>im 1 SCDtJ^KE^^B, 
iiB-j!ffiS: (1 5) TSStx. *>-5Ce. N i, S. C 

eN i, S!. Gd. Co, PuN i, ^©l^fn*! 

[ 0 3 4 4 ] C OS 1 5 <D*^KiS^^^^tf ft 
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[0345] *^9g(ce^*35S 1 60*S^®iS^ife«. 
BtfSH»^(16) -cmStl. *>-3CuKailK*fflt»fc 
X«|al^f^^•i»->CC*5WS 2 0 = 8~ 1 3* ©©HCC^i 
*aSS^b--i'©?Sg (It ) i. ^fc--f©g9li®b- 
-i'O^g (I, ) tOSJgttd, /I, ) -JiO. 1 

[ 0 3 4 6 ] con 1 6<D7iimmm.^^^^is-M^'km 

[0347] :^mHc^imi 7©*5gi«^«. A 

, B ;i'<fc A B , tf^-fe^ut ©meflu»*>e.i& •) . 

*>-3B«iaA Bst>-:r-bjH5:ccJtl-SBJfBA, B,if 7*-fe;P 
^¥um^ts, COj:^?t*|giRiS^^{CitiB. {SiS 

rts. ttc. B!iiB^#*$tfmffiRWina^**e 

[0348] mt&MM^^iciH,^X. ( 1 ) BirtaA 
.B,-9-:/-b;U^La V e s^StCl/. *>OBiiia A B > 
:/-fe;l'*CaCu,M«c-r&A\ (2) mlR^. 

i9H!;P*in [LCLCC] ((BL/. L»A,B,1^:^ 
■bJl. C«AB,-9-:/-fe;l', ntt^«:^-r) f^^ti 

i>Cif)iV^^. #(c. B?ia*I^KiES^;5iMffa (1) 
RC; (2) ©M*©^tt*SIS-rSCiCCj:-5T. 

[ 0 3 4 9 ] msa^mm^omBAm^^ 

g=Sr^*. *^-3iilBB;5SN i 4#t?Ci{CJ:-5r. MtB 
^©*^®SI • fettlftt* J: *3 -Ja5Sc#-r S c i*ir 

[0350] 

[ 0 3 5 1 ] ia3«> *IS«U8^^©fPffiK:ffll>6nS 

WJSSr^s, ;1<^^>'-<;3 i«. iBif3 2*3ifr^ 
f4Sll3 3«:it||5nri,»2>. BUlBE'g3 2», i^^T 
■?-©:»iSIBe3 4©S8I5B*S!J<>7"3 5 (C 
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»s§hri.^5. otitis ea, Huia^ie'ss 4*ip> 

S 6 (C^te 3 tifcieggp^ 3 4 a {CBStm f) li-S. 

ina*jR^>-t3 1 iinasmffga 3©raoiB«3 2 

Smicit. H«fa:K>--i3 »2©-'^•;^:/3 
7, . 37, ■/)i:fm$tiri^6. SEffSSSlJ. iflB 
mi. m20-'<;l/^3 7. . 3 7. WCDB0iaEt3 2SP 

^{cais3nri^5. f^ascs5j<>7"3 5tt. 

7'3 7, ?r:f^LrB^ia^lSiBlf3 4a{cSm$n■Ct,^ 

4, t-ir3 9». iftBI«f4SII3 3{Cffa§n-CI,> 

5. J»m>it4 0«. l?fBKf4gS3 3rtK:»A3nri<> 

■54 2«. mnBj^^4 0*Jj:CfB!)g2t--$3 gtCgi^ 

3<a. l?i3«i®lt4O*>60Dfiltfi?gg(c»-5t,ir|iiiet 

f*-a'4 i-cMi)3nsun-4^4 3B, BiriaE^n- 
3 6 teJ:c;B«fajaS3> h p-5 4 2 {cg^snri^ 
■5. 

[0352] («Jfe03l~8RC;;tl^^l~2) 

V vi, -en-enfiis 1 2 5 ymOTKi&fiitfc. 

[0353] (i:t$50ll 3 ) S7c«*Tia« 1 {C^TiBfiK 
tf. 5m/s e c0^2S-C|5l|terSS3i?mn-;KD^ 
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* it. 0*o-:J*, &S?m^*«iR^^{C 8 9 0 -C-Cl 

[ 0 3 5 4 ] m^mi-8R^itmmi'-3o 
L tern 3 ©i5«4ss 3 3 mm 

C. Sr2> ll3©/^•;^:/3 7, > 3 7, 
>7'3 5 ?:f'a6L/rifsBiag3 2 *i<l;0'^i!Siag3 4S 
10 UllESS3 8|*|©^^*gF«l,fc, «9iam2. 113© 
^<;l':7'3 7, .3 7, ?rHi;m 01/f;U:?'3 7. * 
Si.>r*^*r>-^3 1 A^6*«?rfi^orBuiaiB§3 2 
*5J:Of»i!SEif3 4S0^EE?ifS3 8rt4*^^U 

ft. 0i/<;i'y3 7i c:©^.^rE 

:/Jlt3 6 mfj^rmiH(DEJDi)^i^mAUc7i^mmiWiiiV 
fc. J>to-3t. 02v<;u:r3 7. ^Ht. *3R*BJge 

smsg3 3F«g{c«i&L. ffiS4i»ti*f4 o-r*-i»- 
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3 4 5 


2 9 0 


0. 9 8 




Mb 0,3 •-mQ.35Cao 35 (N i o.9F« 0.05 A 1 0. 05^ 3.12 


3 0 0 


5 0 


0.9 2 



[0 40 6] «9*iP>W?)*^^cJ:^K. Ca»*iO. 3 
OTr* SUHsWe 6-68 Oimm^lA. C a a 
*i 0 . 3 ^riS^ 5 JtiJ««1 2 6 (D^#K:J:b'<r;S3?(|*SR® 
^3il:i^*l»C<!:dSfc*>5. Sfc. ||Jfe{^6 6~6 8<D 

[0 40 7] (IQiS«ai6 9~7 8) #^*TgB^l 0 

^mmmi^vixt^mrt c i k j: i o > 
0 -c- 1 0 0 0 -cr 5 mi<Dfmm&7)\^^:ynmscf 

xMLtc. ftiiJ. ^1 OtfOS f (Lm) 

tt, 92at%©La. 4at%©Ce. lat%©P 

rSU^Sa t%©Nd*ie)^j:Sfe©-C*S. 

[0 40 8] }fP)4aft:S^^-/>:J:. hJ&iKtSl OOju 

2{c45J:^{cjg^L. g^l 0 h>/cm 

• ©EE*r5^IBIftlE-r4C:iK:a:»)aSl 2mm©'< 

f^^ii*. tin2^©^ffl?r;^;J<-7 h;^LrESL., 
[0409] ^f>nfc§fie^>Pfg-C*5«teSC- 



[0410] nhtifcmsm^ 9~7 scag^-feiucco 

t,>r. 2 0 •C©SaT-C5&imi^^' f^HSEiJ^rtf -^/c, 
^^#«. *S®iSS^ 1^^0200 mA®mS 

-C2. si^Ffl^mt. io^ra(*±bfcs. 

&1 s^O 1 0 OmA©Sit-CMfbfcfll«e{C»l/-r- 

0. 7V(Cft5*fSScS*tf^-9-'fi'Jl'*|g»)jIL. :g 

©8 0%$ffiTl/fclS©t»--fi'^l/«) ^aWSL/fc. 

30 ©iB;^=S:TISS 1 1 «c^-r. 

[04 11] S/c. llifi0|6 9~7 8©*^9SiiS^«: 

-3C»t. ^SKSfmtiL-r. (j i s 

H7 20 1) {CJ:»). 5 0-C-Cl 0Sl©feSi©*3RET 

•CE^-ififiS^jSig^pJSL.. *ISIScffll^©^7h-© 
«t ( J I S H7 0 0 37jc^lRia^^i| : CCr« 

■^"7 v-mmwsL^im^ms. (h/m) = oi (h 

/M) = l(cj^SL/cit©*^E?r^n^nP. . P 
, tL> C©*^P, tP, ©tfci-r-S) «:tJ3£L 

)t, t.fc. t;^^!;^^^ ( J I s H7003*lgeR^ 
OE (P. ) i^K^fiJtaffi (P. ) ©tti-rs) 

[04 12] 
C^lO] 



(37) 



71 



ISmW-l 1 -323469 
72 









L a 07 Mg oj C*^ » 0-85 ^ o O.I5) 32 




La Mg 029 (N i 0.77 Co o^^n 01)3) 3,45 


1 


Lm 0.75 M g ' 0.82 ^ 0 0.13 ^ u OJ05) 3^ 




L a 0^ Z r 0.1 M g 027 CN i 0^ ^ 0 C r oj03 A 1 Ojftt) 3jS7 




LanTl MgA'^o (N j n<vr MnnAi) 1 ac 
M./i ' *» ^ * u.y/""'' ux/.i'' 3.45 


9@£^7 4 


L a 0.71 Me 029 i 0.77 023) 3.45 


^<W7 5 


L a 0,70 M« 030 « 050 C 0 050) 32 


IISfj7 6 


L a 0.70 030 i O/iO^^QJSc) 32 


S|{fe«1l7 7 


L Q o.-TO Mg (N I 0j65 C 0 0.15 Mn oj2o) 32 


3ltett78 


L a 0.70 M « 030 (N i 055 ^ «^ 0.15 030) 32 



[04 13] 



* * c*i n 





(Pi/Po) 




(mAh/g) 






3. 45 


2. 6 


405 


354 




3. 6 5 


3. 4 


390 


376 


^^J7 1 


2. 9 5 


2. 9 


386 


380 




3. 2 5 


2. 8 


380 


400 


3l£^&^7 3 


5. 9 3 


3. 6 


350 


330 


sete^j7 4 


7. 2 0 


3. 7 


355 


325 


3ttg01]7 5 


3. 1 0 


3. 2 


400 


360 


II1K6IJ7 6 


3. 90 


3. 6 


360 


320 


S^J7 7 


3. 50 


3. 3 


41 0 


355 




3. 95 


3. 7 


360 


320 



104 1 4 J irlB^l 0-1 l*6W6*»«tJ:'5K:. % 
ifi^e 9 - 7 8 ayimmk^kt. h -©ffitRC^ 

t ;^ y i/7.<oWiifi'h^ < . 5 c i 

9-78 OHy^aiffitt. W^^Wm < . -f i'il/ 

#tf:&Si?r<i^fc||)S6M6 9€>-;XS?fett. C o 
L&i>^%^tr©ffi*«|^fcSI*6^7 3. lAor:^ 

5*IS«fd7 5<DZ;^l|j1kt3:, Cofi*!0. 5*SitS-& 
^4^-r^fiffi?:ffl;?.5J||««i97 6 ©-iJi:m?SCCj:fc-< 

8©i:;x^?6fcJ:b'^-ci^-Y i'^u^ 

[04 15] (^^7 9-9 3) STG^^TiaSl 2 

rJ--* l-*fffc, o-5i>-c. C*af>^-f>rl.;» KC9 5 
0 'C- 1 0 0 0 'Cr 5 B#ffl<Di^J!ia?:T;l':i>#fflSlT 
■CiSt/te. i&*5> :Sl 2tfCD5 if i'ajfd'il' (Lm) <D 50 



ffl^«. 92at%©La. 4at%©Ce> lat% 

©P rSa^Sa t%©Nd*^6)&5fc©-C*«), 5 

(Mm) ©fflfiS;«> 3 7. 5at%©La> 4 
5. 3at%©Ce. 5. 5at%©Pr, 11. 5a 
t%©NdSiyfO. 2 a t%©Sm*>6)S:S«>©r* 

[0416] f#6n/cs^^-f >=f 2. h %tfta 1 0 0 w 

2K:i&Sj:^{C!g^t. Sig^«Jl s^rl 0 h>/cm 
' ©E*-C5^H*Dff-rSCi{CJ:f}iSSl 2mm©'-: 
Us- h^f'PSOfc. S-^Uf h*-i'^;l'»^©M(c 

R^^ii^^. S!na^©J12*;^>i< ;' hi^C/TESL-. 

[0417] nfitifc^^m^Mm-c&^&m^^ ^ ^ 

[0418] ff^nfc^M? 9 ~9 3©S5IK-fe;HC-3 

l,>-C > 2 0 •c©iafiT-C3tfi[Mt>- ■< f ;ustiil*tf •:. /c. 

mi.^^\t. jm®mk^ i sr^<) 2 o o mA©mit 
-C2. hnm^^b. 1 o^iBittc±Lfc^> *a?!R«^ 

#1 gSO 1 0 OmA©m^JS•cK^blc^gmffi{c>!tt■c- 
o. 7V{CJa:S*t?&m«:tf^>lJ--Yi'JU*i!i»)jIL, fi 

©8 0%*riBTOfc^©t>--f i'^MSt) *)II)£l/fc. * 




C38) «fM^1 1 -3 2 346 9 

m^irnm 1 2 mstz. « [« 1 2 } 

[04.19] * 







(mAh/g) 






u.<}./ u:s B 03 1 0^2 ^ 0 0,13 A 1 ojOJ S i q^^) 3 


4 1 0 


380 




u./j *=> '''^ ' 0.77 02 Mn 


380 


3 40 




u.o 0^ v'^ 1 OdSS 0.1 Oils/ $5 


37 8 


320 




UX)J " 0.1 'vig 027 ^'^ ' 0.85 Co 01 C r OJ03 F e Oj(y2) 37 


380 


330 




vx» ux>3 8 031 ' Oj57 ^ <^ 025 N b qxjs B QJ03) 3^ 


365 


3 55 






360 


330 


Sffi^a 5 


ay ■« 03 vi^i 1 0.75 '-o 02 ^aojDG Poj02^ 3jfiS 


390 


370 


9^86 


Lnno.73Mgo27 (N 1 0^5 ^ 0 0.1 M n B q^i) 3^2 


3 9 5 


*5 0 c 

0 ^ D 




Lmoj5Mmo.l^Mgo24 (N t o^Coo.isS i 0x15) 3.65 


380 


305 


^aSWe 8 


Lmo.76Mg 024 CN i 0.75 0 0 0.1 Vqi Mn qj^) 


375 


290 




(L a 0.1 N d 05) 0,73 M« 027 (N i 0,77 C 0 02 Mn qjOs) 35 


360 


280 




Pr o.73Mgo27 (N i O.77 C 0 02 M n QjOj) 35 


355 


275 


"iiiSiT" 


( L a 0.9 N d 0.1) 0.73 M g 027 CN i 0.77 C 0 02 M n q^b) 3^ 


405 


375 




0.67 M g 03 C a om (N i 0.7 C 0 02 F e 005 A 1 ojOs) 3 12 


380 


300 


s^9a 1 


« 0. e» H r 0. 1 M 8 0. 2 2 ( N 1 0. 85 C 0 a 1 S n 0 05) 3 fl " " 


3 3 0 


2 50 



K>/cm' OE^rSr^'iaftlBE-rscitciOitSl 
tc. 

30 [0423] nhtifc^-km^nmvi)i>^ms,:L ^ ^ 

[ 0 4 2 4 ] »%hi'i:3ltefi^9 4 ~ 1 0 8 OSCK-fe;U{c 
fc. ^tSm^tt, g^f) 1 OOmAO 

^r4. 5i^iB0tmL. 1 o»iffl«c±tm *^|R 

il^l g^f) 1 0 0 mAO^fiS-CKItTKIBmffiCCJtl, 

^i/vivim;«. 34at%CDLa. 5 0. 4at%OC 40 S§«©8 0%lE-CiSTtfc|S©-!f ^ i'Jl/ft) ^tillSL 
e. 9at%(DPr. 6 a t%©Nd&c;0. 6at% fc. -e©ISm*TI2«l 3«:flt£-r«. 
OSm*»6&5fc©-C*S. [0425] 
[0 42 2] hi&]K[g8 0inn [«13] 



[042 0] SI 2*>6?g6*i)5:i^{c. ||J6C«I79~ 

9 3 ©r;>:^s«. stm$s*sig< . t^m^^ 

1>C ttfihiPi. ttc. ^iMTzmi&^'PiC L a 

LaW^^I^±a^©t!|^*lO. 9*?if*5* 
«ia«^*«tffiffi=&M*A:3IJ60l9 l<0=:^Xm, 
», #±ffl^^tfJ©La©g!|^*iO. 1-C* 5*^11 

^*^tfftS=&«;iitllte^8 9©zii):m?ife, i^±a 
sternum 9 0 o ~'>:®fisyf#±fflfi£»36i^r l a 

[0 42 1 ] (^fiai9 4-l 0 8) TiaSl SKiST 

ns^wm^^tcxmmL. 950 "c-r 5B$raT;i'^>*f 

fc. Ji*}, «1 3*©' -^i/^y ^Sf^l/ (Lm) 92 
at%©La. lat%©Ce. 5at%©Pr&iyf2 
a t%©Nd*64S*>©r*S. tit. iyi^^ji^ 



i 

(39) 1-323469 i 

75 76 ; 







(mAh/e) 




3w4999 4 


L'nO. 7lM&0. 282raoi (N'O. bCoq. ti«na osAIq 01)3 3 


360 


385 


^5Ewl9 5 


LntO. 54Pro. 17«80. 28^' 0. 01 CNi 0, 92C00. oS^^uq. oa^'o Ol)3 42 


365 . 


370 


^BeW9 6 


7lWgO. 28Hf0. 01 (Nio. 72^00. i5«r\). 05AI0 oiSiQ 0l)3 38 


360 


365 


Sffi0!l9 7 


LnX). 7Meo. aCad 01 CNia 79C0O. ISf'eO. OSAIq 01)3 12 


355 


350 


n&9l9 8 


Lmo. siftro, 24«£a 24Zfo. 02CNio. 74C00. 2*^0 OS^ao 0l)3 6 


345 


370 


fSSivl9 9 


Lmo. 5Mino. 24MffO. 24^0. 02 i 0. 74C00. 2Hno, os^ao 01 > 3 8 


315 


300 


SiSivK 100 


LfllO. sMrao. 25«eo. 240ao. 01 (^^0. 75^00. ISW^O OS^no 05)3 52 


350 


3B0 




67M«0. 32Zro. 01 (N'o. 78^00. iCuq. iSno 02)3 23 


340 


375 




Lino.54Nda i7Mgo. 270^0. 02(Nia 8lC<>0. iCuo. Ofl8o 01>3 39 


370 


350 




Ljno. 63MgO. 3221^0. 05 WJq. 89<5oo. OT^^O 05W"0 05)3 08 


360 


360 




Lao. 63^0 OSMeo. S^^^O. 02 (NiQ. 77O0O. iCuq. iAIq 03)3 05 


365 


365 




L«0. 63Ceo. ojMffo. 3^^0. 02(«i0. 79C<^. I^uq iSiq 01^ 3 05 


360 


370 




L^. 63^0. 05^80. 32ra Q2(Nio. 77^00. iCuq |AIo 03)3 05 


360 


375 




Lao.38«K).25^0.05"e0.3Z»'0.02^Nio.77Coo iCuq iAIq 03)3 05 


355 


380 


IIS60!|1O8 


6«B0. 35Z''0. 05 (Nio. 88^00. OlMno. 07^*^0 03^ 3 08 


305 


290 



[0 42 6 3 ^1 3*^6?ge*^ScJ:'5{C> ||ttW94- >J^> F^f'HSOfc. -5-3(,>T. XLtxh'^A^^ v Y 

i0 8©-;XM»a> fim§s*s»<. ^-{^i^m^tsi 20 ^r^Bio. ^6nfc^^*T;brr:^^[im«, sm/s 

[0427] 109-117) ^K«©*^®ia^*f^l.fc. 

<S«Wffi>TfB«l 4K:n^-rffl)iE{C^cS<fc^K:§7C« tf> SW>ttfeK^!Rig|^«:8 9 O'Ct?] 2l^©|gy!!i 

1 7^|^<^^-f>3, htci OOO'C-CS^ [0 43 2] ^en/clSJfifiail 0 9-1 1 7S0fJt«««I 

ia©«lMa^r;l':J>#H^TT«tt ft:, 2 7 ©§?i?-fe;KC-:Jl»T, 2 5 'COSffiTf Y 

[0428 ] Jfi=)hft:S^#-/>=f.^ h?rt4S7 5 wm i7)VUmin-?tc. *lg(RSj^l 

OTi&SJ:^{Ct»»L-r*SiRia^^5K«rili!{l, 0 1 OOmA©«jSKT5l^ra3fD«U lO^Htlcitfc 

• ©BE^TS^IBIftlE-rSCiKJrO atai Omm©->: aiOjIL, mAWiM^mRUIt -i f Jim^ (tSU^Mifi 

U'j V=^{^mbtc, S-^Uy h^--^erji.K^©fflfc g:*at!(^«©8 0 %3;-cffiTLte^©l^Y ^;HR) 4 

S6fc^-^^;HS{y-K*tfrie^{c;<;K-^ h^gf-S [0 43 3] < V i c k e r sg!g>Sfc. fg^nft:^ 

C i (c J: O ^f^KiiSg (^g) ^SiiLft:. ifiW 1 0 9 - 11 7 RVfitmiZ 7 ©^IRS^K-:} 

[0 42 9] ^f,nftiSftg?rS*tffiT*5«iE^--,^ t»r. i^aij -y n-^^mi^^rm^ Smml^:^^ -{ Z 

)\'mmt)^ic^m<08N-K0HAim (mmm) fc l. o. 2 5Mm©5^-ci'*>h- • -^-x hf±±tf*tf 

[043 0] (mm2 7) &.rmmi>mmM-^ 40 -C^ AKASHIttl!|©v-<i;q..y^.^*-XilSif- 

*JSW1 0 9~1 1 7tm tfflO. it«2 5g f ^1 5#iailD^5*frrvickers 

[043 1 ] §7c:^!&-|qaai 4{C^-riafiSCC&5J:0 [0 43 4] 




(40) ^F^^l 1 -323469 

77 78 







Vidccis 

SIS 


(mAh/g) 








520 


370 ^ 


315 


mm no 


MeO. 23 <Lflo. 9SnX). l) 0. 77Ni 3. 58 


473 


365 


305 




MfiO. 24 (Lao. gG^O. l)o. 76^13. 52 


452 


362 


320 




Mfio. 28 (Lao. 78Y0, 01 q. 21 ) q. 72^ • 3. 32 


503 


365 


325 


536 113 


WfiO. 24 {^-«0. 88^?«0, 1 2) 0. 76Ni 3. 6 


605 


345 


310 




M«o. 2 (Lao. 64P^0. 36) 0. ' 3. 8 


545 


375 


320 




MgO. 25 (Lao. 70«o. l^rQ 0. 75«'3. 52 


570 


360 


325 




M^o. 33 (Lao, 5^*0. 5) 0. 67^ i 3. 02 


655 


295 


275 




M«a 35 (Lao. 54^60. 2Ndo. 26) 0. 65^13. 01 


715 


285 


205 


ittWf27 


"«a33 (Lao.5Ceo,5)o.e7Ni3 23 


755 


200 


120 



CO 43 5 3 iflE«l 4*>e>?§p>*«&J:^.K:. mimic 

i'X'msti. ^p-ofra-iuec (s) vmstiiim^ 
mrzmmmi 0 9~ 1 1 lo-JKmma. mmz 7 

7 0 0 H v^m-chiimm-^i^ts%m:mfifc 
ji)5i«f)i 0 9~i 1 6oi:i):s?fe«, -y-/ vti-7.m& 

*17 0 0 H vWi-CAi^^ja^^rStyAS^feffi^ 

fcHteJIi 1 7(Dr;>c®fe{cit'^rif-^4'ii'^*JSt,> 

C0436] (|gSt0!ll 1 8-126) 
<«MSfffl>TtB« 1 5 iCTFCtmactiiii: ^{c^tc* 

Wkm2Q^m<'^^Ay:i-j KCI OOO'C-CSRf 
[0 43 7] f#P>nfc§^^'f>=f5- h^SS7 5ym 

3fc^cSJ:5tcJi^L. SM^ftl g^l 0 h>/cm 

[0438] rsr *r 

;l'm@iitCCifgrtCD8N-KOH7kj§?g (c 



[0439] ( Jtl5« 2 8 ) ^xTK.ikmi>^mm.-^ 

C 1 1 8 ~ 1 2 6 il^ 

[0440] Stc^^TIS^ 1 5 CC^Tffl^KiiS J: ^ 

20 *^i)tt. S6*a/c;^«5r7;l'3->#H«*. 5m/s 
e c ©^ jIg-ciHiiE-r o -;U©^ii(c?gT U r 
m^&L. »K1*©*f^i»ja^*f^bfc. oto^ 
•&»>S-t*i7jc|gtRi5^«:8 9 O-C-Cl 2l^ra©«y!!i 

[0441 ] fSen/tHJfiWl 18-12 6RO-J:b««W 

2 8 ©i*.sj-f2JKcoiiT. 2 5 'com^-cmm.^ -< 

9 10 0 mA©^r S^H^rnU. 1 O^P^H*±tfc 
30 ^. 1 g ^•3 5 0 m A©^-CK^b*lgm 

fe^ajffltga©8 09fi4-cfiTu?tis©-y--^ i'A.fS) i 

[0442 ] <V i c ke r sJglS>*/c. '^^tltcm 
MMl 1 8~1 2 6&c;itiM^2 8©*giiRiE^K:o 
or. lir^l/fcjlJg^l 0 9~1 1 7t?|fiB^l/fc©<!:|Sl 
«{C L/rvickersg!S€r»J)gL. -?-©*SS4TtE« 1 6 

40 [0443] 
[$15] 



(41) 



79 



nm^l 1-3 2 346 9 
80 





m 




MSO 32 (Lao 7 Nd 0.3) 0.68 1 0.9 Coq^) 3.04 




Mg 0 23 CL a 0. 9 Sm t>. t) 0. 77 (^ i q. 7 CTo 0. 2 F e 0. qq A ! 0. 05> 3. 12 




Mg 0 21 0 9 Gel 0. 1) 0.79 CN i 0.48 Co 0.5 B0.02) 3.55 




Mg 0 2B (La 0.88 Y 0.01 P O.ll) 0. 72 (^ i a 79 C 0 q. 15 « 0. 05 A 1 0.O1) 3.32 


122 


Mg 0 24 (L a 0, 9 Co 0. 1> 0.76 ' 0. 74 ^ " 0. 2 M n 0. 05 ^ a q. 01) 3.6 


men 123 


M g 0 21 ( L a 0 64 P J' 0. 36) 0. 79 ('^ * 0. 68 C 0 0. 1 C u 0. 1 M n 0. 1 S n 0, 02) 3. 8 




Mho 25 CL a 0 64Ce 0 1 P r 0, 26) 0,75 * 0.75^0 a 15^0 0. 05 0.03) 3.52 


mm ITS 


Mg 0.33 (L a 0.5 C 0 0,5) 0.67 * 0. 78 ^ 0 a i C u 0. i S i 0.02) 3.02 


msmvB 


M g 0 35 ( L a 0 54 C e 0. 2 ^ 0. 26) 0. 65 (N 1 0. 51 ^ 0 01 F e q. 3 ^ 0. 01 ) 3. 01 




Mg 0 33 (L a 0 5 Ce 0 5) 0.67 <N 1 0. 78 ^ 0 q. 1 C u q. 1 S i 0. 02) 3.23 



[0444} 
[«1 6] 





Vickeis 








fm 


(mAh/g) 


m 




480 


3 9 0 


30 5 




48 3 


380 


30 7 


SIM! 120 


4 12 


402 


299 




553 


38 5 


3 2:5 




545 


375 


3 1 0 


1^123 


645 


3 3 5 


3 00 


mm 124 


5 70 


380 


3 3 0 




605 


305 


2G 5 




7 20 


286 


2C0 




750 


220 


1 ao 



20 



[0 44 5] mtmi 5. HI eUphmhtfttjiJ:^!^, 

i>m^^^ti>mimi 1 8~i 2 8oi:ijc®ft«. Jt 

xmmfii 0 0 H v*jiT*a*igiRja^*^tr©s 
^m^tcmtm 1 1 s - 1 2 5 <Di:y:®6«. * 
-xiig*i7 0 0 H va±v$>i,7m^^^i^tsn 

[0 44 6] (HJfiffill 2 7~1 4 0SiyfJ:t«5«^2 9~ 
3 1 ) «*»fl«j{c«l 7t,cmt^^lticrj:ii:^ic^t 

(%) = iC (5 0'C) /C 
mf^ ( i ) Stcfct^r. C (5 0°C) «5 0"C-C©^J!c 
^iltC*}t^5 5 Ol*-'^ i'/l'gCDfi^gS, C ( 2 5 

x;) tt2 5 x;rcD3fcfii[aK»{c4sits 5 0 



Stfc. ff enfcS-f^^ff He 1 0 0 0-C-C5^BISl 

[0447] mm&7iimm^^^>=fy h ^mwb. 

S«%{ciHSu/cPVA (jj<>;t^i;i'7;i/3-;P) *S 
jRl 5 0 M 1 +»{cjgj«LT'<-:^ 

[0448] 'mhtitcMm^. nmv$>i,mii^^ -j ir 

U SiaST (2 5-CROt5 0-C) {C*5t>r^5lftmKii 

1 gSft:»3 1 0 0mA<m^V5mSi^btdik. 1 0 
^{1c±L. *3gSRjg{^ 1 g^fc*) 5 0 mA©®s6t? 

5°CSC;5 0'CCC*jW5)SScmSfi*>^Ti2 ( i ) ^«Cfie 
■5r5 0-C<C*jltS«tl|gFSM^$ (96) -e 

(Dmw:irim i s «c^-r. 

[0449] 



(25-C) } X 1 00 

[0450] 
[«17] 



<i) 



(42) 



81 



l^mW-l 1 -32341 
82 









Mg 034 (La £)72C« 0.15 P ^ DJD3 OllP OfiS ^" ODl ('^ ' 0.79 ^® 001 ^ ' 002^ 332 


1^128 


Mg (L a C o P r om N d oflj) 0J4 ^ • QIC ^ Ofll i 0.77 ^'^ 02 C " 002 ® ' OOp 355 




Meoai (LBo^9Coo07Ndo^„) 069^'' Om * OJ*^" 024^001 2"001^ 3iB 
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